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_ Distribution To NASA Installations

Following is a list of individuals who controf the distribution of the NASA POCKET STATISTICS at their respective NASA installations. Requests for additional
copies should be made through the controlling office shown below.
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Ms, Juanita M. Cariton, Director
Executive Support Office, Code JA
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to the Associate Director
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GODDARD INSTITUTE FOR SPACE STUDIES
Dr. James E. Hansen
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Ms. Kay Seidenspinner
Code 200

JET PROPULSION LABORATORY
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Documentation Review Group
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Management Operations QOtfice
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MICHOUD ASSEMBLY FACILITY
Mr. John W. Hill, Manager
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Mr. Roy S. Estess, Director
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Ms. Margaret W. Hunt Mr. Bobby L. German, Manager
Mail Stop 115
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External Affairs, MS 3-16
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Excerpts From The National Aeronautics And Space Act Of 1958, As Amended

AN ACT To provide for research into problems of flight within and outside the
Earth’s atmosphers, and for other purposes.

DECLARATION OF POLICY AND PURPOSE

Sec.~102 {a) Tha Congress hereby declares that tt is the policy of the United
States that activities in space should be devoted to peaceful
purmposes for the benefit of all mankind.

(b) The Congress declares that the genéral welfare and sacurity of
the United States require that adequate provision be made for
aeronautical and space activities. The Congress further
dec that such activities shall be tha responsibility of, and
shall be directed by, a civilian agency exercising control over
aeronautical and space activilies sponsored by the United
States, except that activities peculiar to or primanly associated
with the d pmant of P y . military operati
or the defense of the United States (including the research and
development y to make effective provision for the
defense of the United States) shall be the responsibility of, and
shall be directed by, the Department of Defense; and that
determination as to which such agency has rasponsibility for
and direction of any such activity shall be mada by the President
in conlormity with section 201(e).

{¢} The Congress declares that the genaral weltare of the United
States requires that the National Aeronautics and Space

Administration {as established by title 1) of this act) seek and
encourage to the maximum extent possible the fullest
commercial use of space.

(d) The aeronautical and space activities of the United States shall

be conducted so as 1o contribute materially to one or more of the
following objectives:

(1) The expansion of human knowledge of phenomena in the
atmosphere and space;

(2) The improvemant of the usefulness, performance, speed,
safety, and efficiency of asronautical and space vehicles;

{3} The development and operation of vehicles capable of
carrying instruments, eqiupment, supphes, and living
organisms through space;

(4) The estabishment of long-range stuckes of the potential
benefits 1o be gained from, the opportunities for, and tha
problems involved in the utilization ot aeronautical and
space activities for peaceful and scientific purposes;

(5) The preservation of the role of the United States as a leader
in aeronautical and space science and technology and in
the application thereot to the conduct of peaceful activities
within and outside the atmosphere;

{6) The making available to agencies directly concerned with

nationat defense of discoveries that have miitary value or

significance, and the fumishing by such agencies, to the
civilian agency established to direct and control nonmilitary
aeronautical and space activities, of information as to
discoveries which have value or significance to that agency;

Cooperation by the United States with other nations and

groups of nations in work done pursuant to this Act and in

the peacelul application ot the results thereof; and
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National Space Policy

2

On November 2, 1989, the President approved a national space policy that
updates and realfirms U.S. goals and activities in space. The policy is the result
of a review undenaken by the National Space Council. The revisions clarity,
strengthen, and streamiine selected aspects of the policy. Areas affected include
civil and commercial remote sensing, space transponation, space debris, federal
subsidies of commercial space activities, and Space Station Fraedom.

Qverali, the Presi 's nati space polcy revalick the ongoing direction of
L.S. space etforts and provides a broad policy framework 1o guide future U.S.
space activities.

The policy reatfirms the nation’s commitment to the exploration and use of space
in support of our national well being. United States ieadership in space continues
to be a fundamental objective guiding U.S. space aclivities. The policy
recognizes that leadership requires United States praeminence in key areas of
space activity critical to achieving our national security, scientific, technical,
economic, and foreign policy goals. The policy also retains ong-term goal of
expanding human presence and activity beyond Earth orbit into the Solar System.
This goal pravides the overall palicy framework for the President's human space
exploration initiative. announced July 20, 1989, in which the President called for
completing Space Station Freedom, retuming parmanently to the Moon, and
exploration of the planet Mars

INTRODUCTION

United States space activities are conducted by three separate and distinct
saciors: two strongly interacting governmental sectors (Civil and National
Security) and a separata, g tal C il Sector. Close
dinati v 1, and gy and int 1 will be
Bmm:_m,:ax.mao:o.:mwmmmsoaam<oa=:=onmm$Qacu__om=o=m:auBSo_m

attainment of United States space goals,

GOALS AND PRINCIPLES

A fundamenial objective guiding United States space activities has been, and
continues to be, space leadership. Leadership in an increasingly competitive
intemationat environment, does not require United Stales preeminence in all

areas and disciplines of space enterprise.
preeminence in the key areas of space activity critical to achieving our national
security, scientific, technical. economic, arxt fareign policy goais

* The overali goals of United States space activiti
security of the United States; {2) to obtain scienlific, technological and

economic benaetits for the general

on Earth through space-related activities; {3) to encourage
States private-sector investment in space and related activi
[ al cooperative activities taking into account United States national
security, toreign policy, scientific, and economic interests; (5) to cooperate
with cther nations in maintaining the freedom of space lor all activities that
enhance the security and weitare of mankind; and, as a long-range goal, (6)
to expand human presence and activity beyond Eanh orbit into the solar

system,

+ The United States space activities shall be conducted in accordance with the

tollowing principles:

* The United States is committed to the axploration and use of outer space
by all nations for peaceful purposes and for the benafit of all mankind.
"Peaceful purposes™ allow for activities in pursuit of national security goals.

» The United States will pursue activities in space in support ol its inherent
right of self-defense and its defense commitments ta its allies

k does require United States

are: (1) to strengthen the

ation and to improve the quality of life
inuing United
{4) to promots
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National Space Policy

space activities except for nationai security or public satety reasons.
Commercial Sector space activities shall be suparvised of regulated only to the
extent required by law, national secunty, intemational obligations. and public
safety.

NATIONAL SECURITY SPACE POLICY

The United States will conduct those activities in space that are necessary 1o
national defense. Space activities will contribute to national secunty objectives
by (1) deterring, or if necessary, defending against enemy attack; (2) assuring
that forces of hostile nations cannot prevent our own use of space. (3) negating,
it necessary, hostile space systems; and (4) m_._:m_..n.:o operations of United

States and Allied forces. C % with treaty obligations, the national security
space program shall support uco: functions as command w:a control,
comml monitofing, waming, surveillance,

and force wuv:pw:o: ::n_ca.so research and development programs which
support these functions).

INTER-SECTOR POLICIES

This section contains policies applicable to, and binding on, the national security
and civil space sectors.

* The United States Government will maintain and national
security and civil operational space syslems where differing :uoaw of the
seclors dictate.

®  Survivability and endh of sacurity space systems, including all

necessary system elemaents, will be pursued 1surate with the pl
use in crisis and contflicl, with the threat, and with the availability of other
assets to perform the mission.

¢ Goavernment sectors shall encourage to the maximum extent teasible, the
development and use of United States private sector space capabilities.

A continuing capability to remotely sense the Earth from space is important to
the achievement of United Siates space goals. To ensure that the necessary
capability exists, the United States government will: {a) ensure the continuity
of LANDSAT-type remote sensing data; (b) discuss remote sensing issues
and activities with loreign governments operating or regulating the private
oparation of remote sensing systems; (c) continue government research and
development for future advanced remote sensing technologies or systems;
and (d) encourage the development of commercial systems, which image the
Earth trom space, pelitive with, or superior to, loreign-op civil or
commercial systems.

Assured access to space, sufficient to achieve all United States space goals.
is a key plament of national space policy. United States space transportation
systems must provide a balanced, robust, and flexible capability with sufficient
resiliency to allow continued oparations despite failures in any single mﬁaa
The United States go will i 1 and d

component technologies in support of future transpartation systems. 4:@
goats of United States space transportation policy are: (1) to achieve and

maintain safe and reliable access o, transpontation in, and return from, space,

({2) to exploit the unique attributes of manned and unmanned launch and
recovery systems; (3) 10 encourage to the maximum extent feasibie, the
development and use of United States private sector space transportation
capabilities; and (4} to reduce the costs of space transportation and related
services.

Communications advancements are critical to all United States space
sectors. To ansure necessary capabikties exist, the United States

.
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NASA Installations
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GODDARD SPACE FLIGHT CENTER
Greenbett, MD 20771

This NASA field center has put togather a muti p ht team —

] scientists, jans, project managers and support personnel --
which is exiending the honzons of human knowledge not only about the solar
system and the universe but also about our Earth and its environment.

" o

The laboratory is engaged in activities associated with deep space automated
scientific missions -- engineering subsystem and instrument development, and
data reduction and analysis required by deep space fight.

The laboratory also designs and tests fight systems, including ooav_os
spacecraft, and provides technical direction to ofgani

_.<ZOOZ B. JOHNSON SPACE CENTER

The Goddard mission is being accomplished through scienific =]
in six spacs and Earth science lab and in the manag
developmant and operation of several near-Earth space systems.

After being launched into space. sateliites fall under the 24- _._oc_..m.awv.

, TX 77058

Johnson Space Center was estabished in September ._wm._ as z>m> 5 _uzami
center for design, development and testing of sp ft and

for manned flight; selection and training of astronauts; planning and 8.&:95@
missions; and extensive paricipation in the medical engineering and

surveillance of a worldwide ground and spaceborne ations
the nerve center of which is located at Goddard. One of the key elements ot :ﬁ
natwork is the Tracking and Data Relay Sateliite System (TORSS) with its orbiting
Tracking and Data Relay Satellite and associated ground tracking stations.
Gi rd's tracking respansibili toits ps Flight Facilty. Wallops

[ h m:a tracks ites and su space
<2=n$m u:a am:mooa the National Scientific Balloon Facility in Palestine, Texas

JET PROPULSION LABORATORY
Pasadena, CA 91109

NASA's Jet Propuision Labsratory (JPL) is a govemment-owned facilty statfed by
the California Institute of Technology. JPL operates under a NASA contract
administered by the NASA Pasadena Office. In addition to the Pasadena site,
JPL operates the Deep Space Communications Complex, a station ot the
woridwide Deep Space Network (DSN).

scientitic mxve:.:o:.m carried aboarg space flights.

Johnson has program managemeni responsibility for the Space Shuttle program,
the nation’s current manned space fight program. Johnson also has a major
responsibility for the development of the Space Station, a permanently manned,
Earth-orbiting facifity to be constructed in space and operable within a decade.
The center will be responsible for the intertaces between the Space Station and
the Space Shuttie.

JOHN F. KENNEDY SPACE CENTER
Kennedy Space Centei, FL 32899

Kennedy Space Center (KSC) was created in the early 1960's 10 serve as tha
launch site for the Apollo lunar landing missions, After the Apollo program ended
in 1972, Kennedy's Compiex 39 was used for the launch of the Skylab
spacecraft, and later, the Apolio spacecratt for the Apollo Soyuz Test Project.
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NASA Installations

MARSHALL SPACE FLIGHT CENTER
Marshall Space Flight Center, AL 35812

George C. Marshall Space Flight Center (MSFC) was lormed on July 1, 1360,
by the transter to NASA of buildings and parsonnel compnsing part of the U.S.
Army Ballistic Missila Agancy. Named for the tamous soldier and statesman,

MICHOUD ASSEMBLY FACILITY
New Orleans, LA 70189

The pnmary mission of the Michoud Assembly Facility is the systems

engineering, engineering design, manufacture. fabrication, assembly, and

related work for the Space Shutthe extermnal tank. Marshall Space Flight Center
ises overall control of the facility.

General of the Army George C. Marshall, it was ial 1 by Presick
Dwight D. Eisenhower on September 8, 1960,

Marshall is a multiproj 9! . scigntific and 9
i with much emp on projects involving scientific investigation
and application of space technology 1o the solution of problems on Earth.

In helping to reach the nation's goals in space, the center is working on many
projects. Marshall had a significant role in the d p of the Space
Shuttle. 1t provides the orbiter's engines, the external tank thal carries liquid
hydrogen and liquid oxygen for those engines, and the solid rocket boosters
1hat assist in lifing the Shuttle orbitar from the launch pad.

The center also plays a key role in the development of payloads to be flown
aboard the Shuttle. One such payload is Spaceiab, a reusable, modular
scientific research facility carried in the Shuttie’s cargo bay.

Marshall also is itted to the i igation of matenals ing in space,
which, in a gravity-free environmen, promises to provide opportunities for
ue ing and improving Earth-based p and for the formulation of

JOHN C. STENNIS SPACE CENTER
Stennis Space Center, MS 39529

The John C. Siennis Space Center (SSC) has grown into NASA's prenver center
for testing large rockst propulsion systems tor the Space Shuttle and tuture
generation space vehicles. Additionally, the center has developed into a
saientific community actively engaged in research and development programs
involving space, oceans, and the Earth.

The main mission of SSC is support the development tasting of large propulsion
systems for the Space Shutiie, Advanced Launch System, and the Advanced
Solid Rocket Motor programs

WALLOPS FLIGHT FACILITY
Wallops Isiand, VA 23337

Established in 1945, Wallops Flight Facility, a part of the Goddard, Space Flight
Center, is one of the oldest launch sites in the world. Wallops manages and

p s NASA's sounding rockel program and the Scientific Balioon

space-unique malenals. Exciting new i in p ing have
already been de d in past Spacelab missions, such as the formation of
alloys from normally immiscible products, and the growth of near-perfect large
crystals impossible to grow on Earth.

Program. The facikty op and maintains the ps taunch range and data
isiti A i ly 100 rocket launches are conducted each

P
year trom the Wallops Island site

A-14

E

",

£ X I

foo

i [pib

A LR ALRNLDL




1

w

1111

11

pe~y

a3 .3 .10

A Z .10

X R

I ¥ X Y X ¥ X _ X X I X

L LA A A A

—
-k P N
oy

L A A

-y
-k
e
ik
3

»

S
b T ua
ki d
ik
Y

o
»

Si-y
- “Axeie Aem Aynpy syl jo ABiaus oyl SBWIH LOHIW D} INOGE SIWO YXHUM ‘§/Z0E JBSEND)
‘U86S 1048 SAR) ewweb JO BON0S SNOUNLN) 1SOW PUB JUEISID ISOW By} Pa}IBIaP KI0JEAI2SQ0 Bl Usddug) Buroede, ‘weibosd sunug adeds ‘101381 PAWBU SEM UDSIOYIN 'S PrRRUI0ST 'IeQUISoeQ
“Anp uj “Axeref no dn ewew Jey siEIs 0 sueld moireu ey) 8pIsING woyy Buiwico Lonerpes ewwes Ul 81D 80edg Apauuay |0 10198 S8 ABULIBOOW S ISBLio4 Pedeide) Ledd) | LeaoY

10 SIS0 PaJeA0ISID 'y Ul LE-SLS Woy pekaidap ‘AiojeasesaQ) ABY WD) LOXIWOD By)

e |

8euEIN| 1t J01SNP Jenqold syl j0 9100 s ut

220D M3) & Ko papiik Sebetw) peseq-puno/ B1aum SIEIS PBIPUNY IBIBABS PBAIOSEI JUBLINISUI
LSH 1810uy “Aem AYIUN U} JB3U ~ BSIBAILN BQKSIA B JO 5Y288) JAINC B 1B PUNO} UKD --
$pnop uebosph io1seio & SIsAers (15K} ed0dsera) 39805 61GANH BuL

soshydosy

"SBUKKiNLG 84 L1 OGTITEUG LMo |0 LONON3

50U AQ POLIILIS DNOR) BOIOD INYNS Bu) PSHYOES, OSTE IALIMNIISUt SWOL BUL D93V 8Ul JaA0
810 BUOZO UE JO SUBKS 10} %00] Of SIUBWINASU! LM PaPROY Lesdue YSyN Sursn ueBaq ubredwed
WUoW-9 € 1800100 U] 'SIERA [BI8ABS 10} BIGBIIAR BQ O] 8NUNUCS | BIEP 8u0Z0 18y} Buunsus
‘g1 isnby Lo SINBIES 10819HY 181A0S B PAROGE PAIOUNE] SEM JUBWILISU! GINOL PUOJDS ¥

S/e04 SN0 £ BLY JO SIBASE MO| DU LS
AyceIB0ab 3y PaLOIEW BXSBIVY JBAO B0y BUOZO |66 BUJ 'SNDLIES BQ O SINUNLOD Wayod
€44 PoreaIpU! BIISIES /-SPQUAN 8Y) UD (SO L) JieLuaadads Buddepy 2u02() K101 oyl woy BIeg

uoij2idap

8UOZD 0} SPES} JEU) UOLIBE) UIBYD JEIIWIBLD 84 Ul L ) hay B
BLUOID JO $16A8] YDKy PUE BUOZO JO S18AB) MO| UBEMEQ YUH B4 PBIETSAYI SBY BIEP AIRUILNOIY
MSI0ap BUOTO Ul PUE BLOZO JO STBW [RUOSUBWIN-83.4) B1E3X 0) PESN
G 1w EIED SHYI "LORBKIep Bu0Z0 I LIJBaSE) S.YSYN Bupuetxa Ag ey 1eueyy o) uossy
polenul *saquueides 1 gp-G 1S woi Pakoidap “ISHYN) BINBIES LOeRSEY BIeyCSOWLY Jaddn Bu)

“sweiboid esBwwo)

20 CIEASIILIDY |UEISISSY SE 8S0Y "] SOLIET PRPEacINs e 1y uer KBoiouyoe) acedg pue
SOUNTBUOISY 10 BHYD BUl O JOJBIISILIURY BIRIIOSSY PajOdUe Sem LasBlBd "1Bjua) yILessy
Aaibue 10 101084x] SB UBSIAIAY “H PO PEPaBIINS AEMOYOH 4 INBd '18G0IA0) U1 OSTY '

JOIBASIILPY BTRID0SSY
a1 pawey sem J6do0?) v BIVSE SUDEIRA] SielenbpesH pue wewebeuep jo T
BU1 PAIEPHOSUOT LR PBIEB.D SEM SEHIHIDR PUB SWAISAS Juewabeuel 10 8050 syl 19QaIaQ U|

“JOTEASIUILIDY BIBIOSSY SB PAYOSHIS Sem
LoUDIY *(] PIOUSY PUE PAUSIQRISS SEM 1LeL0ieas() SWBISAS 808d5 |0 60 Ue ' pawaldes Ui
“JBQLBAON ! Aouabie

o4 Y8 pue ur uogeubisa, siy peoy o vosdwou Y T soieasuwpy Andeq
RSPy

QIENOSSY pajuiodde sem BuoAswIy ‘J (wes) aausds jessue) Iueusiner pue pejes:d
SEM LOIEINDT PUE S63IN0SIY UEWNH |0 BHRO MBU B ‘JsnBny U1 o5ty “uoleuodx j0 8030
Igeise Amau e o DY afel S PAIO3OS SEM UG '(l IBEUIWN "G ‘IsnBay U]

‘Wewandod jo
BOUJ0) BLY 10} JOIRASINLDY IUEISISSY MU BU1 PALEU S LNANLQ) 'y UOOUR( "6uUne U] 1010enq 8
P Sem Lireg ‘( Sewer pue 'Aeyy U1 PAUSHTEISE SeM BOY( SI0B0U07) Put SIAeuy Swaisks v

e 1auBld 0] VOSSN PR JOIRASMUDY YSYN AQ palemu eiﬁnunaaﬁaﬂasawe@wﬁ.@%%sﬂu
suoneonddy puE SoURIS SoRdg Weuebousn YSYN
MBINBY Ul JBBA 9y
_u o] \\. rg.,.‘ '

|



1T
dadan

.

111111

111717

M

A
.3 .4

4
H..OI X

+

F
r -
1 .

|
pe. o

P

[ g
P/
o

i i

¥ ¥ ¥ ¥ _ X ¥ X _ X X 3 X X X I

w
d A & ek A

-~

v
A a4 A

The Year in Review

The NASA Soh X-Ray Telescope was launched aboard the Japanesa Solar-A satelite in August
Data trom the Cesmic Background Explorer (COBE) was used 1o create galachc-scale maps of the
distribution of nitrogen, carbon and iniersteliar dust, enabling astronomers to better undersiand the
heating and coolng processes that take place in ihe galaxy.

Lite Sciences

In June, the Space Shuttie Columbia (STS-40} carmied the Spacelab Life Sciences-1 (S1.S-1} in
which seven 9 days of L 1o study the elfacts of weightiessness on
the human body.

Sotar System Exploration

The Magelian mission to Venus completed s primary objective of mapping 70 percent of the
Venusian surface more than a month ahead of schedule. Galileo passed by the asteroid Gaspra
on its way loward Jupiter and returned the first dose-up picture sver taken of an asteroid. A third
attempt to ree the high-gain antenna by cooling the antenna tower and “walking” the pins ree,
was conducted in December.

Work by a NASA-ed team indicates that a series of sinkholes in the Mexican state of Yucatan is
the impact crater of an asteroid that may have caused the extinction of dinosaurs about 65 milion
yoars ago.

Space Physics

The year began with a successtul series of space physics experiments tat lit up the night sky over
North America and continued with summer redeases over the Caribbean. Chemical releases from
the Comtuned Release and Radiation Effects Satellite (CRRES) created electrically charged
clouds that traced lines of the Earth's magnetic field, affowing scientists to Study the interaction of
energetic particles with the magnatic fiekd, giving scientists a better understanding of how solar
particles can disrupt terrestrial power and communications systems.

Ulysses, a joint mission with the ESA, on its way 1o study the Sun's poles, sel its trajectory for
Jupiter where it will investgate the pianet's magnetic field and interachon with the solar wind,
When Ulysses Bmws behind the Sun relative to Earth in August, scientists used radio signals

from the sp igate the outer

Ground-Based Research

Complementing NASA's flight programs are the research eftorts conducted here on Earth.
NASA's space science program involves more than 5,000 scientists at 250 U.S. academic
institutions, 3,500 scientists at NASA centars and non-academic institutions, more than 700 LS,

of the Sun.

companies and more than 250
foreign institutions.

Included in this diverse program are suborbital flights of sounding rockets and balloons supporting
research in the Earth sciences, space physics and astrophysics, In 1991, NASA launched 24

sounding rockets and 18 research balloons.
Space Flight
Space Shuttie

NASA's fieet of reusable space planes returned to full strength in 1991 when the Space Shuttle
program took deiivery of Endeavour on April 25, Endeavour is capable of flying extenged duration
missions and has significant safety enhancements. Its first flight remains on target for May 1992,

Also acded to the Shuttie program was a new Osbiter Processing Facility at KSC, which apened in
September, giving NASA the abllity to process three orbiters at the same time.

There were six Shuttle fights in 1991, each having unique qualines which demonsirated the
| remavkable versatiity of the Space Shuttie.

agr wih y 120

A-16

d I

4 X I

T

A A A AALD

l




TI11113171°71

1

11

1

e

|
py
oy

P

A QU S S

I S §

B S SN 14

-X XX

T ¥ ¥ Y X ¥ X _ X X

(.

e TF W
A 4 =

>

4 "

b by

e b~

LY

e
K

i
LA A A A

Wz
Al

£

—
..;.__.L.A

1Inq u88q aAey uoeinbyucy

Popual-UBw y) o} My 5/ ) U Bleiauab o) Papaau S0 JEI0S 8w (O JfeY Inoge ‘padojarap
buiaq 1 wojss uognquisiy pue uoijesausl Jamod 5,wopags4 aieum ‘BILIY YOILasaY Swa Iy
“PeHeIst: Guiq 0/ shex BTep pue 1amod J00YIAPUN PUE PBISILIC) UBAq SBY 'SJN0IIUDD vosSIL
BLL 95N0Y | LK 18127 104UOD) LOGEIS 83BS 8L} JO LOGINIISUO ‘B1U97) 898dS LoSUar Iy

557U} By 100}-0GE 5,088, UOHEIG
800G 95/3AR1 SINBUOASE TRy )ik 12U} IL3LWONDS PaIsel UoSSIL L£-51S aul vo sinevosIsy

“doysyxom Bugxii0 ewy o} Senpou SHSIBO| il oM BPIAGIK OF YSYN Ui Buipuersiapun
o "

[ & Butubts 4q on eyl pauidl hauaby evedg uewey sy

PG 01
SOy BfINUS samay S3ANDGI PUB IO Ul SIAWASSE ) JBISED ‘1oYBWS ‘anrSUBXS SSB) ) UBISap MAU
S.10pea)3 paiandwoo sem wesbo.d wopss) 4 Byl 4o Buunanases pajepuew-Ajeuossaibuey y

“SINPaYIs Uo
Papasa0xd Seioe) J0IEIUOD PUE SIBILEO YSYN 1E Blemprey axiiubiy jo Bugse) pue >

W BIRY

0Bk 8220G (leyS/ep S.YSYN 1B Pausopad siom SRUAIEW $7Z00 WHSY rerusiod Buwoau) sBuy
Jolow By inySsaans pue BL0EY) Ui lued 101d SialiaY 18 PAINPUCO arem SISel Wejladoxt

¥ ¥ S L01NPO (WHSY) JCION 190K PHOS PSLEADY PewneKd 10 Loddns
UG BN Ut Ao 8810 mOYaA 9yl 1B Sagmnoe Kupoey

uoISSiY

4l 10 ABD W9 2yl LO PaYEE) NN UBWANSEDLU [EIIBL LB LBUM PIUBLIOUS SEM LIOISSILY

a1 'skep 01 0 pouuerd KeubuQ swesbo.d eyl o} Biep Jayied o) 85U8Ja(] 4O wBLLBdaQ
8L 0} LOISSILI PSIEPED ¥ - (1 JBQWB2A(-1Z JOGBAON) WRiB0)Y LOJONS BSUBIRA/NY-S1S o

818D WaWNURLOD
4BqUISAON [BUIBLIO 8l UEL] JONES SYIAM  INOGE ~ 1BQUISIDSS 1 LOISILY SHYIVEY-S1S
Ul paydune) wea) aunus ayl 'eek aug jo Lied Aes 3y u pauaddey Jey) SUOISSILY

10 Buiynus eyl uum - (81-21 s2qusideg) sieles uokeseY BIUTSOWIY JBAINVB-G1S o

Pue *L661 L peleiduoo Ssem Lonesnbyuod papusl-Uew S, wopeasd 4o ubisap Aruunasyg

LW0pas.4 LoYelS aoeds

Wawdoiaadq sweisis soeds

“BOWAA INGOS YSYN Ut

FOYOUREL Uiy 1 | BU) 'BIOIBA INCOS © LD SWIBIES JuBLIIBIXB LOHRIDE) 4y € J0 B4y Blaquapuen
W04 Lounte; 62 Sun ol Pue 1gi0 Jerod Clut slBIES EXGOI0X08ISW YYON B 2810 0 g4y
B15quapUBA WOy ¥1 B UO BIU3A J-SERY LB 'LGGL U1 SaLDUNE| SIGEPLAdKD 0w B1oM 8131

Ainjus2)s|z ay) 10) Suawambe, |ye08eds KEUoEU pue A2 188w 0} WaISAS Luney
Moy B puny pue dojaaep Aol 0 00O Bul PUE YSYN PEI00.D KUY 82605 JBUCAEN By) ‘(Y U

SWoISAS 1464

Ay Iy 12 00005819 | 39L0S BI0aNH 3y} SB YIS "yesaoeds oyl pue
BUISSIW SIS SLOGANS yarym somiau au) Budasy ‘padodap sem ayeles SHALY @ep
OLUMO} LoIsSIw isaneay Bl - {1 1-2 1snBny) 3-auRles Aeiey E1Rq Puy EUpORILEN-SIS  w

“WOpsa. 4 LOEIS 364G 40 Buniuerd By Ut puB SUOSIW BRINS 86Uy
10} Butwueyd ur pasn e i 1UBH ST WO DU EIBG  SUBLINL LD SSAUSSEIYBEM J0 Ay
a1d olu suoebiseau sasudlL PoULOPRY - (7] -G BUNT) SAUBIDG 8y qe1ecedSOp-SIS »

"0IQS 4l 10} voewIOI

PuUE BlEp voiRAs8ST0 BLind ueioduw 1ayieh o) asuajeq jo luswisedag au Bumoge

"SI 9l yiw peorked e Buinauias pue Burseaja ‘feq 0620 oyl WOy SKersiveD Bukodap
'SIOATBLR J0 SUBZ0P PALLI0LA] AiB0DSI] - (9 KB-G2 10Y) G/9-DROEY BI04 IMIBE'SIS

wopasi4 uotelg 65eds uo pasn aq
b 4 SR ApaOW 2,8 PIFRLISUOWSP OS)Y BLUBILE LieD ybvy 5,0H9 10 JuaWAoDap oy
i diey o 39eid %001 YA PauVEKIUN Uy - (| (-G ndy) LiojeA9sa0 ABy BURD)//E-S1S  ®

MBINBY Ul JBBA 8]

\ r—ry '_ —




1

Y

1131111

1171717

1

i i
d 3 a2..3.3._

~ K

i
b d
k- -

2B

boe o

i
- G- S §

P 7

Py

ot
e/
-

11

I ¥ ¥ Y ¥X._.¥X X_X X X X

-
U U S S G

The Year in Review

nf

Al Marshall Space Flignt Centar, volunteers have baen helping engineers develop the watar
recyciing system. NASA's Kennedy Space Center broke ground in Aprl on a 457,000 square ool
procassing faciity tor predaunch checkout of Freedom's fight hardwara and experiments

Exploration

The Offica of Explorabon has defined a plan for an intial set of missions 1o move aggressively
forward in the near-term toward the ultmarie objectives of the President's Space Exploration
Initiative -- 10 retum to the Moon permanently and to begin the human exploration of Mars.

These early automated missions wilt be refatively low-cast ang will quickly increase scientific and
technological knowledge in areas necessary 1o make Jong-range decisions about Moon and Mars
activibes, thus decreasing the cost and fisk of the overak exploration program.

Asronautics and Spece Technology
Aeronautics

A NASA F-15 XL aircraft anained the first laminar (smocth) airflow over a large part of an airplane
wing at suparsonic speeds. Because reducing turbulence saves fuel, this was an important step
toward more efficient future high-speed ¢ivil transports. An Ames-Dryden study showed hat
mul-angine planes with a special flight control system can tand safely using just therr engines it
the hydrauhe controts fai. A NASA fiight test program proved that new sensors can wam airline
pilots o the y dang weather ph called g

In the high-perfcmance aircrat arena, NASA's F/A-18 High-Alpfha Research Vehicle began fight
tests with a special thust vectoring system that makes it easier fo fly at very high angles of aftack,
or “alpha.” Another F/A-18 became the first full-size airplane 10 face the winds inside the word's
largest wand tunngl. The unique X-29 made tha last ight in its planned high-alpha research
program. A ionary paint that y sutface p across karge areas
made ds first successful test flight on a NASA F-104 aircralt,

X-30 Nalonal Aero-Space Plane

Tha X-30 National Aero-Space Piane INASP). a joint NASA/DOD etiort to cevelop a
single-siage-to-orbd fight research vehicle, came closer 10 reality. A reprasentaive hul-scale
NASF wing control surtace made of carbon-carbon compx was and
shipped o Amas-Dryden lor structiral tests,

Space Technology

NASA revealed the nch harvest of cata from the Long Duration Exposurs Facility (LDEF), a
science and lechnology satellile that flew i Earth oddt from Apnl 1984 to January 1990. LDEF
exposed a set of materials 10 the space envi and gathered i ion on radiation, space
debris, meteoroids, and life sclences.

NASA's In-Space Technology Experiments Program {IN-STEP) passed a major mitestona as its
first flight hardware Aew on two successive Shuttle missions. Looking toward the day when
humans will return to the Moon and then go onto Mars, scuba divers at Ames Research Center
exercised on a unigue underwater treadmill that simulaled vanous gravity fieids,

NASA also tested a small, 52-pound robotic vehicle dubbed "Rocky iI* on a simulated Martian
ferrain as part of studies looking a low-cost approaches to Mars explorabion. The arciet thrusters
selected fov ATAT's Telstar 4 communicalions satefite were a product of research started at
NASA's Lowis Research Center in 1983.

NASBA has begun research on & carbon molecule shaped ke a geodesic dome as a fuel for
advanced rocket engines,

The "Grand Challenges™ in computer science are the focus of a new federal research effort called
the High-Performance Computing and Commumcations Program, in which NASA is a major
player. The goal is to extend LS. leadership in State-of-the-an compulers and apply that
technology 1o critical national scientrfic issues.
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The Year in Review

A |

The U S. Total Ozone Mapping Spectrometer was launched on the Soviet Meteor-3 spacecraft, the
first fight of an active U5 scientific imstrument on a Soviet satelite.

NASA, NOAA, and the Canadian Space Agerxy agreed on cooperation in a 5-year RADARSAT
Earth observation salelite mission.

MNASA's Soft X-ray Telescope, one of four instruments on the Japanese Solar-A spacecraft, was
launched from Japan's Kagoshima Space Center.

U.S. and Spanish officials extended their agreement on use of Spanish unways as emergency
Space Shuttle landing sites. NASA and the Spanish Space Agency signed an umbrefia agreement
on cooperation in space science and technology

Vice President Dan Ouayle and Argentine President Carlos Menem signed an agreement for
cooperation in the civil uses of space, with special emphasis on Earth and space science.

Space Communications

The fifth Tracking and Data Ralay Satelite (TDRS-5) was launched in August aboard STS-43,
joining three other TDRSs i the orbital TORS-5 was postioned al 174 degrees
waest longitude, replacing TDRS-3 which was moved to 62 degrees west longitude, becoming an
on-orhit emergency backup.

The on-orbit TORSS constellation, finked 1o the ground by the White Sands Ground Terminal, NM,
Pprovided conbinous communications coverage to network customers for over 85 percent of each
orbit.

“To meet the evolving needs for sateliite traciing and communications through the first decade of
the 215t century, a second generation TDRSS program was initiated and preliminary design
studies are under review.

Education

President Bush joined NASA Adminstrator Truly for a back-to-school special, "Launching the
School Year with President Bush,” which was broadcast kve on NASA Select TV. President Bush
spoke with students and teachers aboul America 2000 and the national education goals.

Expanding NASA's Nationat Space Grant College and FeSlowship Program, 26 Space Grant State
Consortia were selected for Program Grants or Capability Enhancement Grants under Phase Il of
the program. bringing the tatal number of states participating to 45 plus the District of Columbia,

NASA's Ames Research Center, Mountain View, CA, converted a portion of a supersonic wind
tunnel into a unique aarospace education facility designed 10 capture young people’s interest in
math, science, and technology. The Ames "Aerospace Encounter” features numerous activity
stations that explain a variety of aerospace concepts

, NASA, and the Memeriai Foundation launched a new educational
television seres called "Launch Box - Your TV Connecton 1o Outer Space ™ The 14 hatl-hour
programs ata created by teachers for use and are b ial-free on

Nickelodeon

USA Today. in cooperation with NASA and the National Assaciation of Elementary School
Principals, launched “Visions of Exploration.” This multi-media educational program is designed iy
bring tha spirit of into the by y and middle school

students 1o leam about past and present explorers. The cameaz Channel, a television partner,
ponding doc. ies refating the Vision's themes,
Satety and Mission Quality

Significant contributions. were made to the successful operation of this year's Space Shuttle and
expendablg launch vehicle missions, SMQ continued its etorts towards controlling major causes
of sources of fataliies, lost time disabilifies, and overall employee compensation costs. These
efforts continue to result in lower incidert rates in NASA activities.
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Summary of USA Payloads

U.S. PAYLOADS
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Shuttle Approach and Landing Tests

A

Flight Flight Date | Weight (kg) Description of Flight

Captive Inert Feb 18,1977 | 64.717.0 Unmanned nert Orbiter (Emerprise) mated to Stuttie Camer Aircratt (SCA) 1o evaluate low speed periormance and handhng qualines of Oriter’SCA
Flight 1 SCA Crew: Fitzhugh L. Fulton, Jr., Thomas C. McMurtry, Vic Horton, and Skip Guidry. Fight Time: 2 hours 10 minutes.

Captive lnet | Feb22,1977 | 647170 Unmanned inert Orber (Enterprise) mated to SCA to demonstrate Mutter free envelope. SCA Crew: Fitzhugh L. Fulton, Jr,, Thomas C. McMurtry,
Flight 2 Vic Horton, and Skup Guidry. Flight Time; 3 hours 15 minutes.

Captive inet | Feb 25,1977 | 64.7170 Unmanned inert Orbiter {Enterpnse) mated o SCA to compleie flutter and siability testing. SCA Craw: Fitzhugh L. Fulton, Jr., Thomas C. McMunry,
Fight 3 Vic Horion, and Skip Guidry. Flight Time: 2 hours 30 minutes

Captive inen | Feb 28,1977 | 64,7170 Unmanned inert Orbiter (Enterprise) mated to SCA to evaluate configuradon vanables. SCA Crew: Fitzhugh L. Fulton, Jr., Thomas C. McMurtry, Vie
Flight 4 Honton, and Sk Guidry. Fiight Time: 2 hours 11 minutes.

Captive inent Mar2, 1977 | 651420 Unmanned inert Orbiter (Enterprise} mated to SCA to evahuate and p SCA Crew: Fitzhugh L. Fuhton, .. A_J. Roy,
Flight 5 Vic Horton, and Skip Guidry. Flight Time: 1 hour 40 minutes.

Captive Active | Jun 1B, 1977 | 68,462.) First manned captive actwe flight with Fred W. Haise, . and C. Gordon Fullerton, Jr. Manned active Orbiter (Emterpnse) mated to SCA for initial

Flight 1A performance checks of Orbiter Flight Contro! System. SCA Crew. Fitzhugh L. Fulton, Jr.. Thomas C. McMurtry, Vic Horton, and Skip Guidry. Flight
Tima: 56 minutes.

Captive Actve | Jun28,1977 | 684623 Manned captive active flight with Joe H, Engle and Fuchard H. Truly. Mannec active Orbiter (Enterprise) mated to SCA 1o verity conditions in preparation)

Flight 1 for free fiight SCA Crew: Fitzhugh L. Fuhon, Jr. and Thomas C. McMurtry. Flight Time: 1 hour 3 minutes.

Captive Active | Jul 26, 1977 | 684823 Manned caglive active fight with Fred W_ Haise, Jr.and C. Gordon Fullerton, Jr. Manned active Orbiter {Enterpnse) mated to SCA to verifty conditions in

Flight 3 preparabon o free fiight. SCA Crew: Fizhugh L. Fulton, Jr_and Thomas C. McMurtry. Fhight Time: 59 minutes.

Free Flightt | Aug 12,1977 ! 68,0396 First manned free flight with Fred W. Haise. Jr. and C. Gordon Fullerton, Jr. Manned Orbiter {Enterpnse) with tailcone on, released from SCA to verify
handiing qualities of Orbiter. SCA Crew. Fitzhugh L Fullon, Jr. and Thomas C. McMurtry. Flight Time: 53 minutes §1 seconds.

Free Flight 2 Sep13,1377| 68,0396 Manned free flight with Joe H. Engle and Richard H. Truly. Manned Ortater (Enterprise) released from SCA to verty characteristics of Orbiter, SCA
Crew: Fitzhugh L. Fuiton, Jr_and Thomas C. McMurtry. Flight Time: 54 minutes 55 seconds

Free Flight3 | Sep23,1977| 684024 Manned tree flight with Fred W. Haise, v, and C. Gordon Fullerton, Jr. Mannied Orbiter (Entarprise) released from SCA to evaluate Orbiter handiing
charactenstics. SCA Crew: Fitzhugh L. Fulton, Jr. and Thomas C. McMurtry. Flight Time: 51 minutes 12 seconds.

Free Flight4 Oct12,1977 | 688175 Manned free flight with Joe H. Engle and Richard H. Truly. Manned Orbiter (Enterprise) with tailcone ot and three simulated engine bells instalied,
released from SCA 10 evaluate Orbiter handling charactensties. SCA Crew: Fitzhugh L. Fulton, Jr. and Thomas C. McMurtry. Flight Time: 1 hour 7
minytes 48 seconds,

Frea Flight 5 | Oct 26,1977 68,8252 Manned free fight with Fred W. Haise, Jr. and C. Gordon Fuliertor, Jr. Manned Orbiter (Enterprise) with tailcone off, released from SCA 1o evaluate
pertormance of landing gear on paved runway. SCA Crew: Fitzhugh L. Futton, Jr. and Thomas C. McMurlry. Flight Time: $4 minutes 42 seconds.
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Unofficial Tabulation of USSR Payloads

1976 1977 1978 1978 1980 1981 1982 1963 1984 1985 1986 1967 19688 1989 1990
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NASA Astronauts

A
.3 .3

TOTAL TOTAL
NANE SEAVICE MSSION_ POSITION FUGHTTIME  EVA _ FUGHTTIME | NAME SERVICE MISSION POSITION FUGHT IME __ EVA _ FLIGHT TME
b sﬂ w. (HR:MINSEC) (WR-MIN) (RAMINSEC) [HR:MINSEC) (HRJEN) (HR:MINSEC)
Acion, Loren W., PhD Civ STE5F s 190:45:26 1904526 |  Bobko, Karel J, Col USAE STSE PR 1202342 60343
} Adamson, James C. Lol USA 5T5-28 MS 121:0009 32235 STSSID Cor 1675523
, 51543 uS 23222 SIS Cor 974438
j AJ 3 w Akars, Thomas 0, May USAF  5TS41 M5 %6:1100 961100 | Bokden, Chartes F., Col USMC  STSEIC  Pn 1E135) 267:19:56
p= . i Ndin, EdwinE,r,Co. USAFRet Gemni12  Pn BM31 0537 2895306 51531 m 12111605
Apoko 11 LMP 1959835 028" Borman, Frank, Col. USAFRet Gemni?  Car 30353 aTT9613
Men, Josaph P. PhD G 5155 NS 1221426 N350:22 Apollo8  Car 1470042
STS5A NS 01456 2 Brand, Vance D. O Apolo Sopz  CMP Ar®A TEISM4
ﬁ b | w.u w A-Saud, Saman v STSEIG P 1993852 1693852 8755 o 1221426
- Andors, Wikam ALB.Gen.  USAF  Apio8  LMP 1470042 2060001 STS418  Cor 191:15:55
. AR, Jorome PHO Civ ST897 NS W30 1049 143:33:40 STS35  Cor 2150600
! Amsyong, Ned Civ GeminB  Cor 10:4126 Brandensiein, Daniel C., Capt SN §T59 2] 145:08:43 575:48:12
. Acio1! Ca 1951836 0232° STSE16  Car 1693852
; L] —n.h H Bagian, James P. MD Cwv ST3®  MS 193852 3375408 s1Saz O 1200649
STS40 NS 20B:15:14 Bridges, Roy D, Cat USAF  STSSIF Py 19045:26 130:45:26
. Baker, Edon S, MD Civ STS-34 NS 11999:24 1924 | Brown, MakF Lt Col USAF STS28 NS 1210009 92826
\ Baker, Michasl A. Capt USN STS43 P 2132226 232226 ST548  MS 128:28:17
oy | . Barice, John-Dawid F,PhD  Civ STSSIF P§ 1904526 1904526 | Buchk, JamesF., Col USMC  STS51C  MS 733323 490:2523
! w A u Baudry, Panch, L1, Col. FAF STSS1G  PS 169:38:52 1693852 - STS61A WS 18445
Bean, Alan F., Capt USNRel  Apolo12  LMP 40625 O745° 16714528 51529 NS 193852
: Skyladl  Car 290 R 57548 WS 128:28:17
. Blaha, kinE., Col USAF  STS Pw 1193852 453DB07 | Cabena,Rcbert0.11.Co  USMC  STS4t 2] %1100 96:11:00
WJ‘,& H I 5153 P 1200649 Camern, Kometh D. Col. ~ LSMC 81537 #u 433340 1432340
: §T543  Co 2322 Capenter, M_Scott, Cr. ~ USNRet  Awoa?  Cor 45605 45605
Blulord, Guion S, Cal USHF  5TS8 NS 1450841 S1399550 | Cam, Gerad P, Col USMCRe Skyiabd  Car WI7IEI 1548 ATsmR
STS61A NS 16844351 Carter, Maniey, Car. UsN 51533 NS 1200649 120:06:49
E m STS39 M5 199.26:16 Casper, John H. Col USAF 51536 Pit 1061823 106:18:23
t “Lunar Surlace EVA ** Subortatal Fight
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NASA Astronauts

A
a..d .3

TOTAL TOTAL
Yc,x.ﬂ NAME SERVICE MISSION POSITION FLIGHTTIME  EVA  FUGHTTIME | NAME SERVICE MISSION _ POSIION FLIGHT TIME  EVA _ FLIGHT TIME
WY w ARAMNSEC) (WHMIN) (HRMINSEC) HR:MINSEC)  (HRMN) (HR:MINSEC)
i Gam, £ J “Jake" Cw 515510 PS 1675523 1675523 | Hartsheid, Henry W USAF Ret S84 m 16909 40 4825035
. Gameau, Maic, PhD Cv 515416 PS 1972333 1972993 515410 Cor 145604
ﬁz ..1.‘ W.ﬂ H Gaioh, Owen K., PHD Cw Skgb3 Pt MZIOB0A 1T ABMSEZ STS61A  Gor 1684451
. 5158 MS 74724 Haudk, Fredenck H, Capt ~ USN 757 oit 1452359 4350506
Gemar, Charies D. 57838 M5 175500 262017 STSH1A  Cor 191:44:56
STS48 NS 128:2817 §752%  Cor 9700
. ) Ghbson, Eoward G PHD  Civ Skylaba PRt A5 1520 AN72532 | Hawley, Steven A, PhD Cv 575410 MS 1445604 Q21600
i - w-u w. Gibson, Roben L. Car- USN STS418 Py 1911555 uzsm STSEIC  MS 1460351
. STS61C  Cor 1450351 5TS:0 NS 1219605
X sT8.27 Cor 1050537 Herize, Kart G., PO Cwv STSSIF NS 1904526 190:45:26
Glern, Jobn H., ., Col USMC Ret Frsndship 7 Car 45523 45523 | Hennen, Thomas J. UsA 5T544 PS 1705296 1705226
] Godwin, Linda M. PhO Civ s15.37 NS 33340 33340 | Heoricks, Terence T.Co.  LSAF ST P 1705236 105226
§ w.nn ﬂ Gordon, Richard F., &, Capt USNFRet  Gemini1t  Ph THIT8 057 3155330 Heeb, Fichard J Cwv S5 NS 199:26:16 199:76:16
Mootz CMP 43625 Himers, Dawd C. 1. C. USMC  STSS1 NS 971448 3010911
v Grabe, Rorad J., Col USAF  STSS51 P 57438 1N209 STS% NS 9700:11
[ ST530 P 5625 5783 NS 106:18:23
w v h w, .“ w Gregory, Fredench D, Gl USAF STS518 PR 1680046 459.06:11 Hottman, Jeftery A, PO Civ STS51D WS 167:56:23 D310 302
. STS:33 co 120:0649 §1S35 WS 250600
STS44 Ca 170:526 Hughes Fuilord, Nike Or. G 5TS40 PS 281504 218:15:14
Griggs. 5. David Civ STS5I0 WS WP 0310 tewr, James 8., Col USAF Ret  Apoklo 15 LMP 051153 1836” 205:1153
: Grissom, Virgil 1,18 Col. ~ USAF  “LibertyBek Pt 1527 Iwns, Marsha S. Cw ST532 MS 2610037 2610027
B | | B Gemnid  Cor Pr Jars, Gregory B Gv SIS PS A NA
Gutierrez, Sadney M, L1, Col.  USAF STS40 L] 2A1B:1504 Jerrwgan, Tamara E. PhD Civ 87540 ['5] 2181514 2181504
Haise, Fred W. Civ Apolo 13 LMP H2HA Kerwan, Joseph P, Capt USNRet Skyab2 i 6724949 D030 6724949
Hammond, L Blaine, . Col  USAF 57529 Pit 19926:16 Lee. Mark C. My USAF BTS30 NS 965625 5656:25
!tﬂ [ Harbaugh, Gregory J. Cv STS39 NS 19926:16 1992606 | Leetsma, Dawd C., Cdr USN 515416 MS 1972900 0329 282342
> z w_ Han, Terry J Civ STS4IC NS ¥67:40:07 167:40:07 57528 M5 121:0009 1210008
h
, "Lungr Surlace EVA = Suborbital Fhght
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NASA Astronauts

2

TOTAL TOTAL
NANE SERVICE MISSION POSITION FUGHT TIME  EVA  FLIGHT TIME NANE SERVICE  MISSION  POSITION FUIGHT TIME  EVA FUGHT TIME
HRMNSEC) (WRCMIN)  (HA:MINSEC) THRMINGEC) (HR:MIN) (HRWN:SEC)
Onizuka, EMison 5., UL Col  LUSAF BT8.51C NS nBRB A Scweickart, Russel Cw Apolio 9 WP 2410054 0o? 410054
STSEIL MS NA Scobee, Franois . (Dick) USAFRet  STS41C PRt 167:4007 1674007
Overmyer, Roben F., Col USMC 515 P 12214.% 202312 5T1S5 Ca NA
515618 Cor 168:08:46 Scott. Dawd R., Cal USAF Ret  Gemin 8 L] 10:41:26 S4E54:13
Paiies, Wiliam A, Maj USAF S18:51 Ps 9744:38 97:4438 Apoo9 cwp [aR1]
Parise, Ronaid A, $TS35 PS 50600 215:06:00 Apollo 15 Cor 19:08 *
Parker. Robert A PhD Civ §789 MS MTATH #62:53.24 Scully-Powes, Paul D, Cw ST5-41G PS 197228
§TS35 MS 2150600 Seddon, M. Rhea, MD Cw 815510 MS 3861037
Payton, Gary E., My USAF STEA51C Ps 73333 Rkl STS-40 NS
Peterson, Donald H. USAF Ret  ST56 NS 1202342 0354 1202342 Shaw, Brewsler H,, Col LSAF §154 Pt sns2
Pogue, Wikam R, Cal. USAF Ret  Skylab 4 2] 20171532 13 171532 S1S618 Cor
Reghtir, Kenneth S.. ., Cor  USN §TS48 o] 1282847 1282817 5T5-28 Cdr
Resnik, Judih A, PhD Ciw STS41D NS 144:56:04 1445604 Shegard, Alan B, . R Adm. USNRet “Freecom 7 Pt FilAbRt ]
SYS.51L NS NA Apolio 14 Car 216:01:57 0823
Richands, Richard N., Cdr USN $15-28 ] 1210009 2191109 Shepherd, Wikiam M, Capt  USN sTS-27 ws 105:05:37 2031637
STS41 Cor 98:11:00 51541 Ms 96:11:00
Rige. Say K., PhD [ $18-7 MS WE28 3414732 Stwwer, Loren J,, Col USAF STS-51C Pr BB 19449:28
515416 MS 197203 §18:31 Cor 1211605
PRoosa, Swan A., Cob USAF Ret  Apollo 14 CMP 61057 DEN057 Siayton, Donald K., Maj USAF Ret  Apollo Soyuz  CMP 7282 2T282
Rosz, Jeery L, Lt. Cdl USAF 5TS618 S 165:04:49 20 4124406 Smith, Machael J., Car USN sTS-51L 12 3 NA NA
sT527 NS 1050537 Spring. Sherwood .. L1, Col - USA 515618 MS 165:04:49 1220 165:04:4%
§75-37 MS 33340 1043 Springer, Robet €, Cdl UsMe s1S-29 Ms 119:38:52 273352
Runco, Mario . 11.Cor USN §TS44 MS 170:52% 1705236 $T15-38 MS MTEE00
Schima, Weler M Jr Capt  USNRet  Sigma 7 P 934 2513238 Staford, Thomas £, 1. Gen  USAFRet GeminibA Py 55124 B07:44:10
GemniéA  Cor X524 Gemimi9A  Cor Te2U00
Axito? Car 2600903 Apalio 10 Cor 19203:23
Sehonin, Hamson . PhD  Civ Apolio17 LMP 3015169 24 015159 Apolio oz Cor A7/
“Lunar Surtace EVA * *Subortatal Flight
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Summary of United States Manned Space Flight

MSSION
MISSION CREW NEMBERS DURATION CREW HOURS MISSION CREW MEMBERS
TAMNSE)  (RINSET)
MERCURY REDSTONE |Suborttal) APOLLO SATURN |
Freedom 7 Shapard 152 152200 Apolc 7 Schirra, Eisele, Cunningham 2600903 780:27:09
Liberty Bl 7 Grigsom 1537 153700
Tosal Fights - 2 058 EE) APOLLO SATURN ¥
MERCURY ATLAS (Ortwial) Apoiio 8 Borman, Lovel, Anders 147.00:42 4410206
Apoo McDiit, Scotl, Schweichart 241:00:54 TR0
Friendship 7 [+ ] 45523 45523 Apalo 10 Stafiord, Young, Cernan 92:03:23 526:10:09
Auroa 7 Carpanier 4:5605 45605 Apolio 11 Amnstrong, Colns, Alrin 1961835 BBS5545
Sigma 7 Schvma 91311 2951338 Apatio 12 Conrad, Gordon, Bean 2043625 7234915
Fah? Cocper U:19:49 25183 Apciio 13 Lovel, Swigert, Haise 14254401 42844103
Tomt Fights - 4 TRNA DA% Aot 14 ‘Shepard, Roosa, Mitchel 260157 6480551
Apcilo 15 Scolt, Worden, lrwin 295:11:53 885358
TOTAL MERCURY RLIGHTS - B 535527 53:5627 Apallo 16 Young, Mattingly. Duke 255105 913315
Apolo 17 Ceman, Evans, Schmin 5159 053557
GEMINI TITAN Total Fights - 0 DATEV TE06 0751
Goenini 3 Grissom, Young 45300 S4800 TOTAL APOLLO - 11 25020037 75060151
Gamini 4 McDivitt, Whis grset 195:52.22
Gernini 5 Cooper, Conrad 190:55:14 W150.28 SKYLAB SATURN B
Gemini 6A Sctwra, Stford 255124 514248 - o
Germirs 7 Borman, Lovel 202531 B6Y: 1102 Skylab 2 Corvad, Kerwin, Wei 43
Gemini B Amsirong. Scott 104126 nzzse Siyab 3 Bean, Gamatt, Lousma 142709:04 A 2712
Gomini 9A Stadtord, Ceman N0 WMAAZD0 Skylab 4 Can, E. Gibson, Pogus 20171532 6051:46:36
Gemini 10 Young, Collng VAR 14130:18
Gemini 1 Corvad, Gordon 7T08 23416 TOTAL SKYLAB FLIGHTS - 3 AMN7US 122514315
Gemini 12 Lovell, Aldrin 9343 18909:02
APOLLO SATURN 1B
TOTAL GEMNIFLIGHTS - 10 969:52:04 19394408
ASTP Stafford, Brand, Slayton 272828 6522509
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Summary of Shuttle Payloads and Experiments

2

Fiight  Launch Date Landing Dale Crew Payloads and Exp
STSt Apr12,1981 Aprtd, 1981 Cdr: JohnW. Young Deployable Payloads: None 3 ACIP( Coefficient Package)
Columbia KSC DFRF  Ph: Rober L. Crippen Attached PLB Payloads: Package)

Mission Duration: 54 hrs 20 min 32 sec

1. Passive Sample Amay
2. DF) {Development Flight Instrumentation) Paiiet

GAS (Getaway Special): None
Crew Compartment Paytoads: None
Special Payload Mission Kits: None

STS2  Nov12, 1981 Nov 14,1981 Cdr:. Joe Henry Engle
Columba  KSC DFRF PR Richard H. Truly

Mission Duration; 54 hrs 13 min 13 sec

Deployable Paylgads: None
Attached PLB Payloads:
1. OFT (Ortatal Flight Test) Pallet:
a. MAPS {Measurement of Air Poliution From
Satetite)

2. DFI{Development Fiight Instrumentation) Pallet

I 3. ACIP {Aerody Coefficient !

! Package)

4. (ECM {Induced Ervironment Contaminatbion Monitor):
5. OSTA-1 (Office of Space and Tertestrial

b. SMIRR (Shuttie Multispactral Infrared Rad

¢. SIR {Shuttle Imaging Hadar)

¢. FILE (Features identification and Location
Expertment)

. OCE {Ocean Color

GAS (Getaway Speclal): None

Crew Compartment Payloads: None

Special Payload Misslon Kits:

1. _RMS {Remole Manipulator System) SN 201

P L}

STS3  Mar22,1882 Mard0,1982 Car: Jack A. Lousma
Columbia KSC White Sands Ph: Cherles G. Fullerton

Mission Duration: 192 hrs 4 min 45 sec

Deployable Payloads:
1. Plasma Diagnostic Package
Attached PLB Payloads:
1, 08S (Office of Space Science}-1 Pallet
a. Plant Lignificantion Experiment
b. SMIRR (Shuttie Multisp Infraned Ragi

2. DFI (Development Fiight tation) Pabet

4. JECM {Induced Environment Contamination Monitor)

€. SIA (Shultle Imaging Radar)

. FILE (Features identification and Location
Experiment)

6. OCE (Ocean Color Experiment)

)| GAS y Special): None
Crew Compartment Payloads: None

Speclal Payload Mission Kits
1. RMS {Remote Manipulator System} S/N 201

3. ACIP (Aerodynamic Coefficient Identification Package)

5. DSTA-1 (Office of Space and Terrestrial Applications)
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Summary of Shuttle Payloads and Experiments

Fiight  Launch Date Landing Date Crew

Payloads and Exp

STSE  Aprd, 1983 Apr9,1383  Cdr PaulJ Weitz

Challenger KSC DFRF Pl Karot J. Bobko
MS: Donald H. Peterson
MS: Story Musgrave

Mission Duration: 120 hes 23 min 42 sec

Deploysble Payloads:

1. TDRS-ANUS (Tracking and Data Relay Satellite/
Inertial Upper Stage)

Attached PLB Payloads:

1. CBSA (Cargo Bay Stowage Assembly

GAS (Getaway Special)

1. G-005: Asahi Shimban, Japan

2. G-049: U5, Ar Force Academy

3. G-381: Park Seed Company

Crew Compaitment Payloads

1. CFES (Continuous Flow Electrophoresis System)
2. MLR (Monodisparse Latex Reactor)

3. RME {Radiation Monitoring Experimert)

4. NOSL {NighvDay Opticat Survey of Lightring)
Special Payload Mission Kits

1. Mmni-MADS (Modular Auxiliary Data System}

2. EMU {Extravehicular Mobility Unity

MS: SalyK. Ride
MS: Norman E. Thagasd
Mission Duration: 146 hes 23 min 59 sec

2, Palapa-BUPAM-D: Indonesian Satelite

3. SPAS (Shutiie Pallet Satetiite)-01
Urberthing/Barthing Tesls

Attached PLE Payloads:

1. OSTA (Office of Space and Terrestrial
Applications)-2

2. CBSA (Gargo Bay Stowage Assembiy)

GAS (Getaway Special}

1. G-033: Caifomnia institute of Tech - Plant
Gravirecaption and Liquid Dispersion

2. G-088: Edsyn, Inc. - Soldering of Material

3. G-002: Kayser Threde, W. Germany - Youth Fair
Expetiment

STS-7  Jun18,1983 Jun24, 1963 Cor: RobartL. Crippen Deployable Payloads: 4, G-009: Purdue University - Geotropism Fluid
Challenger KSC DFRF  Pit.  Frederick H. Hauck 1. ANIK-C/PAM-D: Telesat Canada Satelite Dynamics and Nuckear Particle Veiacity
MS: John M. Fabian Upper Stage) §. G-305: U.S. Air Force and National Research Labs -

Ultraviolet Spectrometar
6. G-012: RCA, Camden, NJ Schools - Ant Colony
7. G345 Goodard Space Flight Center and National
Research Labs - Payload Bay Environment
Crew Compartment Payloads
1. CFES {Continuous Fiow Elecirophoresis System)
2. MLR [Monodisperse Latex Reactor)
3. SSIP (Shutte Student Involverent Program)
Special Payload Mission Kits
1. RMS {Remote Manpulaior System) SIN 201
2. TAGS (Text and Graphics System)
3. Mini-MADS (Modular Auxiliary Data System)
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Summary of Shuttle Payloads and Experiments

1. MFR {Manipulalor Fool Restraint)
2. SESA (Special Equipment Stowage Assembly)
3. Cinema 360 - High Quality Mation Picture Camera
GAS (Getaway Special)
1. (-004: Utah State University/Aberdeen University
2. G-008: Utah State UniversityAuniversity of Utah/
Brighton High School
3, G-051: General Telephone Labs
4. G-309: US. Ar Forco
5. G-349: Goddard Space Flight Center
{re: fight ST5-8)

Flight  Launch Date Landing Date Crew Payloads and Exp
STS41B Feb3 1984 Fep 11,1984 Cor Vance D. Brand Depiloyable Payloads: Crew Compariment Payloads
Chalisnger KSC KSC Pt Robertl Gibson 1. Westar VIPAM-D - Western Union Communications 1. ACES {Acoustic Containeriess Experiment System)
MS5: Bruce McCandiess Satefite/Paylad Assist Modula 2. IEF {1soelectric Focusing)
MS: Robert L. Stewart 2. Palapa-B/PAM-D - Indonesian Communications 3. Cinema 360 Camera
MS: Ronakd E. McNair Satellite/Payload Assist Module 4. Swdent Experiment SEB1-10 - Efects of Zero g
Mission Duration; 191 hys 15 min 55 sec 3. SPAS [Shuttle Pallet Satefite}-01 - Not Deployed on Arthribs
due to AMS anomaly 5. MLR (Monodisperse Latex Asactor)
4. IRT (Integrated Rendezvoud Taret) - Failed to 6. RME (Radation Monitoring Experiment)
inflate due to internat failure
Attached PLB Payloads: Spetisl Payload Mission Kits

1. AMS (Remote Manipulator System) SN 201
2. MM (Manned Maneuvering Urut) - 2

3. Mini-MADS (Modular Auxiliary Data System)
4. Galley
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Summary of Shuttle Payloads and Experiments

A

Mission Duration: 197 hrs 23 min 33 sec

Flight  Launch Date Landing Date Crew Payloads and Exp

STS41G Oct5 1984  Oct13,1984 Cdr. Robert L. Crippen Deployable Payloads: GAS (Getaway Special)

Challenger KSC KSC Pit: Jon A McBride 1. ERBS (Earth Radation Budget Satedite) 1. GOO7: Alabama Space and Rocket Center -
MS: Kathryn D. Sullivan Aftached PLB Payloads: Sokgification of lead-antimony; and aluminum-copper
MS: Sally K. Ride 1, OSTA-3 (Ofoe of Space and Terrestrial sludent expenment
MS: David D. Leetsma Applications) 2. G032: ASAHI National Broadcasting Corp. Jagan -
PS: Marc D. Gameau a. SIR-B (Shutile imaging Radar) Surtace tension ang wistosity, and materials experiment
PS: Paul D. Scully-Power b. FILE (Feature Identification and Location 3. G306: Air Force and U S. Naval Research Laboralory

Expariment)
¢. MAPS {Measifoment of Air Pollution from
Satellte)
2. LFC (Large Format Cameta)
3. ORS {Orbital Refueling System)
a. SAE (Solar Array Expenment)
b. DAE {Dyramic Augmentabon Experiment)
¢. SCCF (Solar Cell Calibration Facikty)
Crew Compartment Payloads
1. APE (Auroral Photography Experiment)
2. CANEX (Canadian Expenments)
a. VISET
b. ACOMEX
¢. OGLOW (Orbital Glow and Atmaspheric
Emissions)
¢. SPEAM (Sun Photometer Earth Aimospherg
Measurement)
3. IMAX Camera
. AME {Radiation Monitoring Experiment)

IS

5. Ju0 (Thermoluminescent Dosimeter.

B-30
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Magnetosphere
Energy Heavy lons Search in the lnner Magnetosphere

4. G469 Goddard Space Flight Center - Cosmic Ray
Upsel Experiment {CRUX)

5. (G038: Marshall-McShane - Vapor Deposition of Metals
And Non-Metals

6. G074. McDonngll Douglas Company - Study Proposed
Propellant Acquisition System

7. GO013: Kayser Threde, West Germany - Verity
Transport Mechanism in Halogen Lamps Performance
in Extended Microg

8. G518: Utah State Univsersity - Study Solar Flux
Separation, Capilary Waves on Waler Surface, and
Thermo-Capiliary Flow in Ligud Columns

Special Payload Mission Kils

1. RMS {Remote Manpuialor System) SN 302

2. Galiey

3. MMU (Manned Maneuvering Unats) - 2

4. EMU (Extravehicular Mobiity Units) - 3
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Summary of Shuttle Payloads and Experiments

A

Fligh __ Launch Dete_Landing Date Crew

Paylcads and

STS-51D Apr 12,1985 Apr 19,1985 Cdr: Karo)J Bobko
Discovery KSC KSC Pt: Donald E. Wilhams
MS: M.Rhea Seddon
MS: 8. Dawvid Griggs
MS: Jeftrey A. Hoffman
PS: Charles D. Walker
PS: € J.Gamn
Mission Duration: 167 hrs 55 min 23 sec

Deployable Payloads:

1.

Altached PLS Payloads: None

GAS (Getaway Special)
1.

2.

. Telesat | (Anik C-1/PAM-D - Canadian

Syncom V-3 - Synchronous Communications
Satefine, built by Hughes, third in a senes of 4, leased
to the Navy.

Failed to activale afier nominal deploy from Ortiter,

communications satedite. Placed in 3 year storage
orbit,

(G035 - Asahi National Broadcasting Corp, Japan
a. Surface tension and wiscosity

b, Alloy, lead oxide and carbon fiber

G471 - Goddard Space Flight Center, Thermal
Engwneering Branch. Gagiltary Pump Loop (CPU)
Priming Experiment

Crew Compartment Payloads
1. CFES W (Continuous Flow Electrophoresis System)
2. AFE (American Fight Echocardiograph)
3. PPE (Phase Parttioning Experiment)
4, SSIP {Shuttie Student Involvement Program) (2)
a. Com Statolith
b. Brain Cell

Special Paylosd Mission Kits
1. RMS (Remote Mampulator System) SN 301
2. PSA (Provision Stowage Assembly)

3. MADS NI {Modular Auxiliary Data System)
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Summary of Shuttle Payloads and Experiments

2

Mission Durabion: 168 hvs B min 46 sec

¢. Mercury lodice Crystal Growth (MICG)

3. MORELOS-A/PAM-D: Hughes 376 Communications
Satellite with McDac Payload Assist Modute Booster.
Owned by Mexican Communications and
Transporation Agency

4. Spartan-1: Shuitie Pointed Autonomous Research
Tool for Astronomy
a. SPSS: Spartan Fiight Support Struciure
b. REM: Release/Engage Mechanesm
. SEC: Scentific Expenment Camier
"The SEC was released and retrieved using REM and

RMS {Remole Maniputator System)

Altached PLB Payloads: None

Fight __ Launch Date LandingDete  Crew Payloads and Experiments
STS-51G Apr29, 1985 May6.1985 Car: Danel Brandensten Deployable Paylosds: GAS (Getaway Special)
Discovety KSC EDW PR John O. Creighton 1, Teistar-30/PAM-O: Hughes 376 Communicalions 1. G007 - Alabama Space and Rocket Gerter/Marshal

MS: John M. Fabian Satefite with McDac Payload Assist Module Amateur Radio Ciub -

MS: Sieven R, Napel Booster. Owned by ATAT Co a. Solidification of Metals

MS: Shannon W. Lucid 2. ARABSAT-A’/PAM-D: Aerospatiale Communicabion b. Crystal Growth

PS: Patrick Bauory Satellile with McDac Payload Assist Module Booster. ¢. Radish Seed Rool Study

PS: Prince Sultan Salman Owned by Saudi Araban Communications ¢. Radio Transmission Experiment

Al-Saud Organization 2. GO25 - EAND - Dynamic Behavior of Liquid

Propellants in low-g

3, G027: DFVLR of West Germany - Manganese -
Bismuth production in micro-g.

4, GO34: Dxckshire Coors, Texas High School Students
a 12 g ysical science ey
b. 1 Microprocessor controller

5. G314 USAF and USNRL - SURE {Space Ultraviolet

Radiation Experiment)

Crew Compartment Payloads

1. ADSF - Automated Drrectional Solidification Furnace
2. FEE . French Echocardiograph Experiment

3. FPE - French Postural Experiment

4. HPTE - High Precision Tracking Experiment

Special Payload Mission Kits
1. RMS {Remote Manipulator System) S/N 30%
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Summary of Shuttle Payloads and Experiments
Flight Launch Date Landing Date Crew Payloads and Experiments
STS-511  Aug27,1985 Sep3, 1985 Car: Joa H. Engls | Deployable Payloads: Attached PLB Payloads: None

Discovery KSC EDW

Mission Quration: 87 hes 44 min 38 sec

Ptt:  Richard 0. Covey
MS: James van Hoften
MS: John M. Lounga
MS: Willlam F, Fisher

1. ASC-1/PAM-D: Amencan Saletite Company, first
of two satslites built by RCA and owned by a
partnership between Fairchik! Industnes and
Continental Telecon Inc. PAM-D Payload Assist
Module buit by McDonnetl Douglas. "D" indicales
used for lightweight saledites, less than 2,250 bs.

2 AUSSAT-1/PAM-D: Austrakian Communications
Satellita, owned by Aussat Proprietary Lid., bult by
Hughes Communications Intemational, Madet HS376.

3. SYNCOM IV-4; Synchronous Communications
Satellite. Last in a sefies of four satellites built by
Hughes Communication Services and leased to the
Navy. Retarred to as LEASAT when deployed

GAS (Geteway Special): None

Crew Compertment Peyloads
1. PVTOS - Physical Vanor Transport Organic Solid
Experiment, 3M Corporation.

Special Payload Mission Kits

1. RMS (Remote Mampulator System) SN 301

2. Galley

3. lLeasat-3 Salvage Equipment. Leasat-) was
successhully retrieved, repaired, and redeployed.

Mission Duration: 73 hrs 33 min 23 sec

Data net avaitable, DOD Classified Mission

Failed to tunction after reaching correct
geosy orbit.
STS51) Oct3, 1985 Oct7,1985 Cor: Karol Bobko Deployable Payloads: Crew Compartment Payloads
Atlantis Pit:  Ronald J. Grabe Data not available, DOD Classified Mission Data not available. DOD Classified Mission
MS: Fobert C. Stewan Atiached PLB Payioads: Special Paykisd Mission Kits
MS: David C. Himers Data not available, DOD Classified Mission Data not available, DOD Classified Mission
PS: William A. Pailes GAS {Getaway Specil)
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Summary of Shuttle Payloads and Experiments

Mhssion Duration: 185 trs 4 min 49 sec

Owned by Aussat Propnetary Lid

3. SYNCOM KU-2/PAM-0: RCA buitiiowned 16
channgl Ku-band communication satelite. First ot
four satefliles. McDAC Payload Assist Module 02
is an uprated version of the PAM-0) used for heavier
payloads

Attached PLB Ppyloads:

1. EASE (Experiment Assembly of Structures in
Extravehicuiar Activity: A study of EVA dynamics
and human factors n construction of structures in
space. An inverted tetrahedron consisting of six
12-fpet beams was constructed by EV-1 and EV-2.

2. ACCESS (Assembly Concept for Construction of
Erectable Space Structures): A vakidation of ground
based timetines based on simulations. A 45-feet
truss was assembled/disassembled by the two EV
crew members.

3. ICBC (IMAX Cargo Bay Camera): A joint effort
between the Canadian IMAX Corp and NASA,

consists of a 70mm film camera in pressufized
container used to document EASE/ACCESS
experiments.

Flight _ Launch Date Landing Date Crew Payloads and Exp
STS-61B Nov26. 1985 Dec 3, 1985 Cor: Brewster H. Shaw Deployable Payloads: GAS (Getaway Speciel)
Discovery KSC EAFB P Bryan D. O'Connor 1. MORELOS-B/PAM-D: Hughes 376 Comm Satetiite 1. G479 Tefesat-Canada
MS: Mary L Cleave with McDAC Payload Assist Module booster. a. Primary surface mirror proguction
MS: Sherwood C. Spring Owned by Mexican Communicabons and b, Metalic crystal production
MS: Jerry L Ross Transportabon Agency. Crew Compertment Payloads
PS. Rudolfo Neri Vela 2. AUSSAT-2PAM-D: Hughes 376 Comm Satellite 1. CFES {Continuous Flow Etectrophoresis System):
PS: Charles Waiker with McDAC Payload Assist Module booster. Ownad by McDonnell Douglas; separates biological

samples uging elecirophoretc process, Third fight of

this experiment.
2. DMOS (Ditfusive Mixing of Organic Solutions);

Spansored by 3M Corporation. used to study organic

crystal growthvkinetics., test molecular orrtal model,
and produce new materials for electro-optical
applications

3. MPSE {Morelos Payload Specialist Experiments):
inchudes expenments in transportation of nutrients
inside bean prants, nnoculation of group bacteria

viruses, germination of three saed types, and medical
expefiments testing internal equilibnum and volume

change of the leg due to fluid shifts i zera-g.
4. OEX (Oriter E An onboard exp

digital autopilot software package designed 10 provide

precise stationkeeping capabiities between space
vehicles.

Special Payload Mission Kits

1. Food Warmers (2), galley not lown.

2. RMS (Remote Maniputator System) SN 301

3, PSA [Prowsion Siowage Assembly)

B-38

M

i

Y
-

o

J

LA A A ACA A




R
A.31._7._

a4

.
P 11

X X 1

1111
X X

11

v
i

1

11

1
¥ ¥ ¥ Y _X_X X _X.X

i
.
&

5 |

i
d
LA A A A A

- - -y

b d

C (RO |

-
A m s a 4 4 4
a
=ik
YoV ow

6¢£-9
i U 20SSY U] (Y "SLUWNHOD ek jeve
w- (Audeborewonry prbr 30RO UOH) OTdH KD §
Wouwnsdxe
RO 7 | woISSSURI OpE | PuUg SLBAXS OPNES £ SO QY
oue) obpug Svo L NABUY feUSKENIALR) IOy AU S0B0S BLIEGRrY (/009 ¥
: FiDY Uorstin peorieq repadg WAwnadsa 9359
SI00Y kel Aiajleg pue 'sapo00ay ade | ‘watsAS ASSwom] sueiuod
10 SUBIE) LDIEIS P SBAT) Lty 10 Wowamseap '6L-2935 3 (alieoeg Sououy 5455) IV 58 01 PaaNa: XAN 20 €
Guwontauo of sajeusay Ue S8 Losaky uobry ‘9-£935 0 Suewuedes $5300y
BoRdg Sa.uilgs&.v.gmm L wewuadxe 9450 eﬂagﬁmg& B SLEL0Y
x {wesG0i WawsNONY WADNS BUNS) dISS ¥ {Ausioana) SUnKOH WOF) (I S8 OF PBLmNas XAN tv) 2
WRLAISGND (Lmos) TSA) 0K PRUPURH) 90dH '€ WeunRdrs 9355 “RBUOLI0S
WO 1890 YOI MY A 18407 © SurCs (Kapuieg 18 BRUOE?) 10 Avsianun
UE UONOAA 1003 311500 04 5.2 pue ‘Butest xdoososmads B0 SE O pososds (IUBwiads3 IOMENN) XAN '¥9¥D )
TEBWED $351 (weiaig Buciop DY AateH 1Dl diH) 2 (1e1oeds Aemman) Sy
3 S0 W Iaued A 13) RGN0 U PO B A [
oappnu » Lt Bbeyoed (wewued3 sberoig poosg feau) 3561 L VO 210 Buisisuoo woussdey Guleus pein) 31 ¢
SProped Juaunreduny #oz) {xcum paieor) 1o s16x3 RIBULOIAF HIAUS) HOIIS 2
arynouby 101430 'S PUB D 4S9 WOk tweunsadk3 0D L {doo) dung Aeyden) 14D 4
. Jeue) 36pug SYO L0 PORINOW SEISUED SyD) PAISK 2| SA0QY SN (g 1of esmwe) sisiruy 000Rg) SOVS B
W_. Waued® Awepedy JvSn OLED 2} ‘Siuaussadxa ¢ 0 Gurssuco webaxd pobeuet
XL "uaisnoy ‘Suusaubu3 10 pouas Wb pue 0oudg ube) (0459) ) Wbt Boedg PEPROD ¥ 1O WUIY 2
10uOS UICUNISEM ") J9H00R WX Iudunsadia ed 2 (268D 1) (10119 po120g 10 51003 EISLLOINZ BUUS) WIS 2
‘I "BaweMan ‘IRudSO S A%y IS WoN WALNadKd bed {30003 UOREIPNOS feUCK0Q PATELIONNY ) 4SOV G
{swounmdr3 peiz:awy 2581 0 wooezm kior) T 6D DL {X0RNAS"] MSNCOY Sicy-) TyyE ®
’ ‘FVAISI0NN BHIS Y WO ewnedxo Led » 7908 6 “Stueunedya £ pue (uawdnbs Jewoed UORSIN) Jgp “iouseo 68 |G UM € SAJ Q) UORBING] LOSIHY
SUOZUOH 1BXDA 1oaR| BOBCES IS 10 BuisIsuoa (Aniesoge eoulng sieualen) 215 UOSIaN Wewm O S
08 SUOHIBD1 SEALRD PlLed PUE VBuy POsedDLd ‘POULKN [IBY) R :speoliRy g paeny W) TUaoY 5
*D485) 10) ROUAIOIAUS SUA SNSRI “speoyied sauneay 10} pISn 9 Loum. hamey v usnBIS  gp
”,, {oGexoey Busouoyy lewaunoans3) i3 poiqun lon ;. QPIvd 8 0 Uorsiaa plexin ve s1 20 Npoyy tsissy peoyiey oSN 030099 gp
i EPRUED 10 KO0 Yareassy OVOM SAAALS 10 10 (UCOBS "SHALS SUIEIINWUID bR vy N
TEUOREY “80ud0S adeds 0] anue) epeve) (Apris marbeibny PURG-Y] [BUUBD 9| PALMYING YO 20 WYA/LNY NODLYS 'L AP0 ID g pr 5% Bqunpy
wabhxg 1L NSl ) SNOLOH ¥6¥D 9 :5PEOIEd YOS LMY 0O 0961 'BLUEM 906l 2L Vet JU9SIS
w Siuowadx3 pue speojleq W19 e bupuey _aieq usune1 by
g

Sjuawadxy pue speojked ajunyg jo Alewwng

, |
P 4 e S by n |



I 111

~ - -
e - -

1131311171

v
Y

1

i1

1

i
4.3 .3

o274

b

d

—_
F

-
A, -

g

i
X X 1

e

P

e |

pra
r-ig

ey

i
»h
® ¥ ¥ Y. X X ¥ 5 .XIJIX

111

w
PO U S S

T
Y

v
A A A

P

Summary of Shuttle Payloads and Experiments

| §

Mission Duration: NA

MS: Ellison S. Onizuka

MS: Ronald E. McNair

PS: Gregory Jarvs

PS: S Christa McAulle
(Teacher)

2. SPARTAN-203Halley: Shuttie pointed Autonomous
Research Tool for Asyonomy/Halley's Comet
2 Deploy J using
RMS:
a. SPARTAN experiment package:
1) 2 UV Spectrometers from Univ of Colorado
2) 2 Nikon F-3 Cameras
3) Optic Bench
b. Halley's Comet Experiment; measure Halley's
Comet compositiorvactivity
Attached PLB Payloads: None

GAS (Getaway Special): None

Crew Compariment Payloads
1. Fluid Dynamics Experiment (FDE) - Hughes Aircraft

Company Expe posed of § experi

a. Fluid position and uilage

Fight  Launch Date_Lending Date Crew Payloads and Expx
STS-51L Jan 28,1986 Jan 28,1986 Cor: Francis R. Scobee Depioyable Payloads: e. Energy dissipation due to fiid motion
Challenger KSC Pit: - Michael J. Smith 1, TDRS-BAUS: Tracking and Data Relay Sateliite/ f. Flud transfer

MS: Judith A. Resnik Inertial Upper Stage 2. Comet Halley Active Monitoring Program (CHAMP),

second fight.
3. Phase Partitioning Experiment (PPE) dissolves two
potymer solulions in water to observe their separation.
4, Teacher in Space: Six experiments including
hydrophonics, magnetism, Newton's laws,
t and simpie X
5. SSIP (Shuttle Student Ivolvement Program) packages:
a. SEB2-4: “The effects of weightiessness on grain
formation and strength in metais™ - L. Bruce,
St. Louis, MO - Sponsor: McDonnell Douglas
b. SEB2-5: "Utilizing a sem-permeable membrane to
direct crystal growth in zero gravity” - S. Cavou,
Mariboro, NY - Sponsor: Union Coliege
¢. "Chicken Embeyo Development in Space” -
J. Velinger, Lafayette, IN - Sponsor: Kentucky
Fried Checken Corporation

Special Payload Mission Kits
1. RMS (Remate Manipulator System)

b. Fluid motion due 10 spin 2. Galley
¢ Fluid self-inertia 3. MADS
d. Fluid motion due 10 payload deployment

B-40
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Summary of Shuttle Payloads and Experiments

(il

Mission Duration: 121 hes 0 min 9 sec

Data not available, DOD Classified Mission.

Flight _ Launch Date Landing Date Crew Payloads and Exp
STS27 Dec2. 198 Dec6, 1988 Cor: Robertl Gibson Deployable Payloads: Crew Comportment Payloads
Atiantis KSG EAFB Pt GuyS. Gardner Data not available, DOD Classified Mission. Data not availabte, DOD Classilied Mission,
MS: Richard M. Mutiane Attached PLB Paylosds: Special Payload Mission Kits
MS: Jermy L Ross Data not avarlable, DOD Classified Mission, Data not available, DOD Classified Mission.
MS: Wilkam M. Shepherd GAS (Getaway Special); None
Mission Duration: 105 hrs & min 37 sec Data not available, DOD Classified Mission.
5TS-20  Mar 13,1989 Mar 17,1989 Cor: Michael L. Coats Deployable Payloads: GAS (Getaway Special):
Discovery KSC EAFB Pttt JohnE. Blaha 1. TDRS-DAUS: Tracking and Data Relay Satelste/ 1. Chicken Embryo Development (CHIX) in space
MS: James P. Gabian Inertial Upper Stage. One of four identical 2. Etects of Weightlessness of Bones (SSIP 82-08)
MS: James F. Buchli communications satelites providing support for 5TS Crew Compariment Payloads
MS: Robert C. Springer and othet customers 1. Protein Crystal Growth (PCG-111-1)
Mission Duration: 119 s 38 min 52 sec Antached PLB Payloads: 2. Chromosome and Plant Cell Division in Space
1. SHARE (Space Stat:on Heat Pipe Advanced (CHROMEX)
Radiator Element) 3. IMAX Camera
2. OASIS-1 (Orbiter Experiments Autoromous 4. Ar Force Maui Optical Site Calibration Test (AMOS)
Supporting instr Syslem Special Payload Mission Kits: None
§75-30 May4.1989 MayB, 1983 Cdr. David M. Walker Depioyable Payloads: GAS (Getaway Special): None
Atlantis KSC EAFB  Px Ronald J Grabe 1. MagelianiUS - Unmanined three-axis attitude- Crew Compartment Payloads
MS: Norman E. Thagard controlled exploration spacecraft containng systems 1. Fluids Expenment Apparatus {FEA)
MS: Mary L. Cleave required to achieve arbit of Venus and map its 2. Mesoscale Lightring Experiment {MLE}
MS: Mark C. Lee surlace. 3. Air Force Maui Optical Ste Calibration Test {AMOS)
Mission Duration: 121 ws D min 9 sec Attached PLB Payloads: None Special Payload Mission Kits: None
STS-28 AugB, 1969  Aug 13,1989 Cor: Brewster H. Shaw Deployable Payloads: Crew Compariment Payloads
Columba KSC EAFE  Pit: Richard N. Richargs Data not available, DOD Classitied Mission, Data rot available, DOD Classified Mission.
MS: DavidC. Leetsma Attached PLB Payloads: Special Payload Mission Kits
MS: James C. Adamson Data not avaitable, DOD Classified Mission, Data not available, DOD Classified Mission.
MS: Mark N, Brown GAS (Getaway Special):
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Summary of Shuttle Payloads and Experiments

Mission Duration: 121 hrs 16 mins 5 secs

2. Ascent Particla Monitor (APM)
GAS {Getaway Special): None
Crew Comparimant Payloads

Filght __ Launch Date _Landing bete Crew Paylosds end Experiments
$75-3 Feb28, 1990 Apr 14,1930 Cdr: John D. Creighton Deployable Pryloads: Crew Compartment Payloads
Allantis KSC DFRF  Pt:  John H. Casper Data not available, DOD Classified Mission. Data not available, DOD Classified Mission.
MS: David C, Himers Atiached PLB Payloads: Special Payload Mission Kits
MS: Richard M. Mulkane Data not availatle, DOD Classified Mission, Data not available, DOD Classified Mission.
MS: Pierrs J. Thuot GAS (Getawsy Special):
Mission Duration: 106 hrs 18 mins 23 secs Data not avaitabie, DOD Classified Mission.
STS31  Apr24, 1990 Apr29. 1990 Cor Loren J. Shiiver Deployable Payloads: 2. MAX Camera
Discovary KSC EAFB  Ph: Charles F. Boiden i 1. Hubble Space Telescope (HST), a large aperture 3. Mvesbgation into Polymer Membrane Processing (IPMP)
MS: Bruce McCandiess optical lelescope. { 4. Proten Crystal Growth (PCG)
MS: Steven A. Hawley Attached PLB Payloads: | s Radiation Monitoring Experiment (RME)
MS: Kathryn D. Suliivan 1. IMAX Cargo Bay Camera (ICBC) 6. Investigalion of Arc and lon Behavior in Microgravity

{Student Expenment 82-16)
Special Payload Mission Kits
1. Remate Manipulaor System [RMS)

Mission Duration: 98 s 11 mins

a sk M M ek om A

1 A4 a a

RMS am

i GAS (Getaway Special): None

1. Chromosome and Plant Cedl Division in Space
(CHROMEX)
2. Sokd Surtace Combustion Experiment {SSCE)

1. A Force Mawi Optical Site Calibration Test 2. Galley
{AMOS) 3. HSTEVA Tools
STS-41  Oct6.1990 Oct10,1390 Cdr: Richard N. Richards Oeployable Payloads: 3. Voice Command System (VCS)
Discovery KSC DFRF P Robert D. Cabana 1. UlyssesiUS/PAM-S 4. Physiological Systems Experiment (PSE)
MS: Bruce E. Melnick Alteched PLB Payloads: 5. Radiation Monitor Expenment (RME.-Iit)
MS: Wiliam M. Shepherd 1. Shutte Solar Backscalter Uraviolet (SSBUY) 6. Inveshgation into Polymer Membrane Processing (IPMP)
MS: Thomas D, Akers 2. Intedsat Solar Array Coupon (ISAC) - Attached to 7. Air Force Maui Optical Site (AMOS)

Special Payload Mission Kits
1. Remote Manipulator Sysiem (RMS)

2. Galiey

3. Radiosotope Generator {TRG) Cooling System
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Summary of Shuttle Payloads and Experiments
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Flight  Launch Daie Landing Date Crew Payioads and Exp
STS-39  Ape 28,1991 May6,1991  Cdr: Michael L. Coats Deployable Payloads: 3. Muit-Purpose Expenment Container (MPEC) - An
r.\t. u..ﬂ Discovery KSC EAFB Pl Blanel Hammond,Jr.| 1. Shuttie Payload Autonomous Satellite (SPAS)-i addiional USAF experment mounted on STP-1
2 MS: Guion S, Biuford Inirared Background Signature Survey (IBSS) - GAS (Getaway Special): None
MS: Gregory J. Harbaugh SPAS-Il - IBSS was designed to observe rocket Crew Compartment Payloads
MS: Richard J. Hieb plume firings at infrared wavelengths. 1. Cloud Logic 1o Optimize Use of Defense Systems
. . MS: Donaid R. McMonagle |  Attached PLB Paylonds: {CLOUDS}-1A
¥ | r4 MS: Charles L. Veach 1. Ar Force Progtam (AFP)-675 - The obiective of 2. Radkaon Monitoring Equipment (RME)-II
Migsion Duration: 199 hrs 26 mins 16 sec AFP-675 was to observe near-Earth space and Special Paylowd Mission Kits
celestial objects al infrared & ultraviolet wavelengths, 1, Remote Manipulator System (RMS) SN 301
2. Space Test Payload (STP)-1 - Five USAF 2. Buoservelinstrumentation Technology
.F “ Wﬂ P mounted on a Hitchhiker-M carier. 3. Associales Materials Dispersion Apparatus (BIMDA)
STS-40  Jun5, 1991 Jun 14,1981 Cor. Bryan O OConnor Deployable Payloads: None 2. Expermant in Crystal Growth
Columbia KSC DFRF  Pr- Sidney M. Gutierrez Attached PLB Payloads: Spaceiab Life Sclences 3. Orbital Ball Bearing Experiment
MS: James P Bagian {SLSH 4. In-Space Commercial Processing
. MS: Tamara E. Jernigan a. Spacelab Long Module 5 Foamed Ulratight Metals
I a H w. MS: M. Rhea Seddon b. Tunnel 6. Chemical Precipitate Formabon
P5. Drew F. Gaffney ¢. Tunnel Extension 7. Microgravity Expenments
' ‘» PS: Mlie Hughes-Fulford d. Tunnel Adapter 8. Flower and vegetable seeds exposwre to Space
) Msssion Duration: 218 hrs 15 mins 14 sec Experiments 9. Crystal Growth Expy
~ \ ﬁ w, A ’ a. 6 Body Systems. 10. Active Soldering Experments
' b. & Cardiovascular/Cardiopuimonary | 1. Orbiter Stabiity Experiment
c. 3 Blood System | 12 Effects of cosmic Ray Radiation on Floppy Disks and
d. 6 Musculoskeletal Plant Seeds Exposure to Microgravity
. ! . 3 Neurovestbular Crew Compartment Payloads
[ ¥ | r B 1 1 immune System 1. Physiological Monitoring System (PMS)
9. 1 RenaVEndocrine System 2. Urine Monitonng System (UMS)
Gas Bridge Assembly - 12 - GAS experiments 3. Animal Enclosure Modules (AEM)
L mounted on a truss sturcture in the PLB. 4. Middeck Zeto-Gravity Expariment (MODE)
g r GAS (Getaway Special): Special Payload Mission Kits
12 Expetiments on GBA 1. Airlock Trangter Tunne!
| 1. Sohd State Microaccelerometer Experiment
B-46
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easnd g b Summary of Shuttle Payloads and Experiments
‘ Flight  Launch Date Landing Dale Crew Payioads and Exp
¢ STS44  Now14,1991 Dec1,1991 Car: FrederickD. Gregory | Deployable Payloads:
e Atantis KSC EAFB  Pit: Terence T. Henricks 1. Defense Suppont Progranvinertial Upper Stage 3. Air Force Maui Optical Site (AMOS)
Y(wﬂ n W MS: F. Story Musgrave satelite (DSPUS) 4. Cosmic Radiation Effects and Activation Monitor
MS: Mario Runco, J1, Attached PLB Payloads: (CREAM)
) MS: James S. Voss Y. Interim Operabonal Contamination Monitor (KOCM) 5. Shuttle Activation Monitor (SAM)
vr( J.A 3 T PS: Thomas J. Hennen Experiments 6. Radhation Monitoring Experiment (RME-i)
. ' " Mission Duration: 170 hrs 52 mins 36 sec 1. Gas Bridge Assembly {GBA) 7. Visual Function Monitor (VFT-1)
Crew Compariment Payloads B. Utraviolat Plume Instrument {UVP1)
1. Terra Scout GAS (Getaway Special): None
o ] r 2. Miktary Man in Space (MB-1) Special Payload Mission Kits: None
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The Solar System

Qur automated spacecrafl have traveled 10 the Moon and to all the ptanets beyond our workd
except Plulp; they have cbserved moons as large as small planets, fiown by comets, and sampled
the solar environment. The knowledge gained from our journeys through the solar system has
redefined traditional Earth sciences like geology and meteorology and spawned an enbrely new
discipline called comparative planetology. By studying the geology of planets, moons, asterods,
and comets, and companng differences and simiarities, we are learning more sbout the origin ang
history of these bodies and the solar system as a whole. We are also gawing insight into Earth's
compiax weather systems. By seeing how weather is shaped on other worids and by investigating
the Sun's activity and its infsance through the solar system, we can belter undersiand chimatic
conditions and processes on Earth,

The Sun

Many spacecraft have explored the Sun's environment, but none have gotten any closer to its
surface than appraximatety two-thirds of the distance from Earth to the Sun. Pioneers 5-11, the
Pioneer Venus Ortiter, Voyagers 1 and 2, and other spacecratt have all sampled the solar

i The Ulysses sp launched Qct 6, 1990, is a joint solar mission of NASA and
the European Space Agency. After using Jupiter's gravily to change its rapectory, Ulysses will fiy
over the Sun's polar regions during 1994 and 1995 and will perform a wide range of studies using
nine onboard scientific instruments.

The Sun dwarfs the other bodies in the solar system, representing approximately 99,86 percent ol

10 only about 0.14 percent. This 0.14 percent represents the matenal ieft over from the Sun's
formation. One hundred and nine Eavths would be required to fit across the Sun's disk, and its
interior could hold over 1.3 mition Earths,

As a star, the Sun generates energy by the process of fusion. The temperature at the Sun's core is
15 million degrees Calsius {27 milkon degrees Fahrenheit), and the pressure there ts 340 billion
tmes Earth's air pressire at sea kevel, The Sun's surface temperature of 5,500 degrees Celsius
{10,000 degraes Fahrenhait) seems almost chilly compared to its core temperature. Al the solar
core, hydrogen can fusa into helium, producing energy. The Sun produces a strong magnetic fisky
and streams of charged particles, extending far beyond the planets.

all the mass in the solar system. All of the planets, moons, asteroids, comets, dust, Bnd gas add up| |

The Sun appears to have been active for 4 6 billion years and has enough fuel tor another S billion
years or s0. At the end of (s fite, the Sun wil start to fuse helium into heavier elements and begin lo
swell up, utimately growsng so karge that it wil swallow Earth  After a bikon years as a “red giank” it
will suddenly collapse into a "white dwarf” -- the final end product of a star like owrs It may take a
trillion years to cool off completety.

Mercury

Obtaining the first close-up views of Mercury was the primary objective of the Mariner 10 spacecrafi,
Jaunched Nov 3, 1973. Aher a journey of neary 5 months, including a Hyby of Venus, the spacecraft
passed within 703 km {437 mi) of the solar system’s innermost planet on Mar 29, 1974. Untl
Mariner 10, fitthe was known about Marcury. Even the best telescopic views from Earth showed
Marcury as an indistinct abject lacking any surface detail. The planel is $o close to the Sun that itis
usually bost in solar glare. When the planet is visible on Earth's horizon just after sunset or before
dawn, it is dbscured by the haze and dust in our atmosphere. Only radar telescopes gave any hint
of Mercury's surface conditions prior 1o the voyage of Maniner 10

Marnner 10 photographs revealed an ancient, heavily cratered surface, closely resembing our
Moon, The pictures also showed high ditfs crisscrossing the planet., apparently ceated when
Mercury's interior cooled and shrank, buckling the planet's crust. The cliffs are as high as 3 km (2
mi) and as long as 500 km {310 mi).

on Mariner 10 that Mercury has a weak magnelic liekd and a race of
atmosphere - a irifonth the density of Earth's atmosphere and composed chiefly of argon, neon,
and helium. When the planet’s orbit takes it closest to the Sun, surface temperatures fange from
467 degrees Celsius (872 degrees Fahrenheit) on Mercury's sunht side 10 -183 degrees Celsius
(-298 degrees Fahrerheit) on the dark side. This range in surface lemperature is the largest for a
single body in the solar system. Mercury literalty bakes and freezes at the same time.

Days and nights are long on Mercury. The combination of a slow rotation relative to the stars {59
Earth days) and a rapkd revolution around the Sun (88 Earth days) means that one Mercury solar
day takes 176 Earth days o two Mercury years, the tme il takes Mercury to complete two orbits
around the Sun.
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The Solar System

-

Eath

As viewad from space, Earth's distinguishing characteristics are s blue waters, brown and green
Jand masses, and white clouds. We are anveloped by an ocean ol air consisting of 78 percent
nitrogen, 21 percent 0xygen, and 1 percent other constituents. The only pianet in the soiar system
known to harbor life, Earth orbits the Sun at an average distance of 150 million km (33 million mi).
Earth is the third planet from the Sun and the fifth largest in the solar sysiem, with a diameter a few
hundred kilometers larger than that of Venus.

Our planet’s rapid spin and moiten nickel-fon core give rise fo an extensive magnetic field, which,
along with the atmosphere, shields us from nearly all of the harmiul radiation coming from the Sun
and other stars. Earth's atmosphers protects us from meteors as well, mast of which burn up
before they can strike the surface. Attive geological processes have left no ewidence of the pehing
Earth akmost certainly received soon after it formed - about 4 6 bilkon years ago.

From ou journeys into space, we have learned much about our home planet. The first Amencan
satellitg -- Explorar 1 -- launched Jan 31, 1958, discovered an intense radiation zone, called the
Van Allen radiation betts, surrounding Earth. Other research satellites revealed that our planet's
magnetic hiekd is distorted into a ear-drop shape by the solar wind. We've learned that the
magnetic field does not fade off inl space but has definite boundanes. And we now know that our
wispy upper atmosphere, once believed calm and uneventiul, seethes with activily - sweting by
day and contracting by might. Affected by changes in solar activity, the upper atmasphere
contributes Ip weather and dimate on Earth.

Besides alfecting Earth's weather, sokar activity gives rise to a dramatc visual phenomenon in our
almosphere, When ciarged pariicles from the solar wind become rapped in Earth's magnetic
field, they collide with air molecules above our planel's magnetic poles. These ai molecules then
begin 1o glow and are known as the auroras o the northern and southern lights.

Saledites about 35,789 km (22,238 mi) out in space piay a major role in daily local weather
forecasting. These watchiul electronic ayes warn us of gangerous slorms. Conhnuous global
monitoring provides a vast amount of usefut data and contributes to a better understanding of
Earth’s complex weather systems,

From their unique vantage poinis, sateliles can survey Earth's oceans, land Lse and resources, and
monitor the pianet’s health These eyes in space have saved lives, provided
conveniences, and shown us that we may be altering our planet in 0angerous ways.

The Moon

Tha Moon is Earth's single nalural satetlite. The first human lootsteps on an alien world were made
by American astronauts on the dusty surface ol our airless, liteless companion. In preparation for
he Apollo expeditons, NASA dispatched the aulomated Ranger, Surveyor, and Lunar Orbiter
spacecralt 1o study the Moon belween 1964 ang 1968

NASA's Apofio program lett a large legacy of unar materials and data. Six 2-astronait crews
landed on and explored the Tunar surface between 1969 and 1972, camying back a collection of
rocks and soil weighing & tolal of 382 kun (842 1b) and consisting of more than 2,000 separate
samples. From this material and other siudies, scientists have consiructed a history of the Moon
that includes its infancy.

Rocks cotiected from the lunar highlands date to about 4.0-4.3 billion years old. The first few million
years of the Moon's existence were so violent that few traces of this period remain. As a molten
outer layer gradually couled and solicified into diferent kinds of rock, the Moon was bombarded by
huge asteroids and smaller obyects. Soma of the asteroids were as large as Rhode Island or
Delaware, and their collisions with the Moon created basins hundreds of kilomaters across.

This o tapered off app y 4 billon years ago, leaving the funar
hightands covered with huge, ovenapping cralers and a deep fayer of shattered and broken rock.
Heat produced by the decay of radioactive alements began to meil the interior at depths of about
200 km {125 mi) below the surface. For the next 700 million years, lava rose fram inside the Moon
and gradually spread out over the surface, tiooding the large impact basins 1o form the dark areas
that Galileo Galilei, an of the ftalian Renat called maria, meaning seas. As far
as we can tell, there has been no significant voicanic activity on the Moon for more than 3 billion
years. Since then, the lunar surface has been altered only by micrometeorites, atomic particles from
the Sun and stars, rare impacts of large meteorites, and spacecraft and astronauts.
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The Solar System

o ol

Mars has two moans, Phiobos and Deimos. They are small and ireguiarly shaped and possess
ancient, cratered surfaces. Rt is possible the moons were originaly asteroids that ventured too
close to Mars and were captured by s gravity

The Viking Orbiters and Landers exceeded their design letimes of 120 and 90 days, respectively.
The first to fail was Viking Orbiter 2, which stopped operating on Jul 24, 1978, when a leak depleted
its attitude-control gas. Viking Lander 2 operated until Apr 12, 1980, when it was shut down due to
battery degeneration. Viking Orbiter t quit on Aug 7, 1980, when the last of its aftitude-control gas
was used up. Viking Lander t ceased functioning on Nov 13, 1983.Despite the inconclusive resulisi
of the Viking biology experimants, we know more about Mars than any other planet except Earth.

Asteroids

The solar system has a large number of rocky and metalbc objects in orbit around the Sun but are
too small to be considered full-fledged planets. These objects are known as asteroids or minor
planets. Most, but nol all, are found in a band oF belt between the orbits of Mars and Jupiter. Som
have orbits thal cross Earth's path, and there 1S evidence that Earth has been hit by astercids in the
past. One of the least eroded, best preserved examples is the Barringer Metaor Cratet near
Winslow, AZ .
Asterpids are material left over from the formation of the solar system. One theory suggests that
they are the remains of a planet that was destroyed in a massive colksion long ago. More likety,
asteroids are material that never coalesced into a planet. In fact, if the estimated total mass of al
asteroids was gathered into a single object. the object would be only about 1,500 km (932 mi)
across. fess than half the diameter of our Moon. Thousands of asteroids have been Kentified from
Earth and 100,000 may be bright enough 1o be photographed through Earth-based telescopes.

Much of aur understanding about asterods comes rom examining pieces of space debris that fal
1o the surface of Earth. Asteroids that are on a colision course with Earth are called meteoroids.
When a meteoroid strikes our atmosphere at high velocity, friction causes this chunk of space
matter to incinerate in a streak of ight known as a meteor. If the meteorowd does not burn u
completety, what's left strikes Earth's surface and is called a meteorite. One of the best places 1o

fook for meteorites is the ice cap of Antarctica.

0f all the meteorites examned, 92 8 percent are composed of silicate (stone). and 5.7 percent are
composed of ron and nickel; the rest are a muxture of the three materials. Stony meteontes are the:
hardest 1o ienidy since they look very much like terrestrial rocks. Since asteroids are matenal lrom
the very early solar systern. sci are i n thelr comp Spacecraft that have
flown Ihrough the asteroid belt have found that the best is really Guite empty and that asteroids are
separated by very large distances,

Jupiter

Beyond Mars and ihe asteroid beh. in the outer regions of our solar system, lie the giant planets of
Jupiter, Satumn, Uranus and Neptune. In 1972, NASA sent the first of four spacecraft to conduct the
initial survays of these colossal worlds of gas and their moons of ice and rock.

Pioneer 10, launched in March 1972, was the first spacecratt to penelrate the asteroid beit and
Irave! to the outer regons of the solar system. In December 1973, it returned the first close-up
imagas of Juprter, flying within 132,252 km (82,178 mi) of the planet's banded cloud tops. Pioneet
11 followed a year later, Voyagers t and 2, launched in the summer ol 1977, returned spectacular
phatographs of Jupiter and its lamily of satefites during fiybys in 1979. These lravelers found
Jupiter to be a whirling ball of biquid hydrogen and helum, topped with a calorful atmosphere
composed mostly of gaseols hydrogen and helium. Ammonia ice crystals form white Jovian
couds. Suliur compounds (and perhaps phosphorus) may produce the brown and orange hues
that characterize Jupiter's atmosphere.

N is likely that methane, ammonia, water and other gases react o form organic molecules in the
regions between the planet's 1rigid cloud tops and the warmer hydrogen ocean fying below.
Bacause of Jupiter's atmosphenic dynamics, however, these organic compounds, if hey exist, are
probably short-ived

‘The Great Red Spot has been observed for centuries through lelescopes on Earth, This
hurricane-like Storm in Jupiter's atmosphere is more than twice the size of our planet. As a
igh-pressure regon, the Great Red Spot spins in a direction opposite 1o that of low-pressure
storms on Jupiter; it is Surrounded by swiding currents that rotate around the spot and are
somehmes consumed by it. The Great Red Spot might be a milfion years oid
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The Solar System
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The rings might have resulted when a moon of a passing body vertured too close to Salum. The
object would have been torn apart by great tidal forces on its surface and n its interior. Or the
object may not have been hully formed and desntegraled under the influence of Satum's gravity. A
third possibility is that the obiect was shatterad by colisions with langer objects orbiting the planet.

Unable either to form inio a moon o to drik away from each other, individual ring particies appear tof
be heid in place by the gravitational pul of Saturn and its satelhies. These compiex gravitational
interactions form the thousands of ringlets that make up the Majo! fings.

Radio emissions quite simiar to the static heard on an AM car radio during an electrical storm were
detected by the Voyager spacecraft. These emissions are typical of lightning but are believed to be
coming lrom Salurn's fing system rather than its atmosphere, wherg no lightning was cbserved. As
they had at Jupiter, the Voyagers saw a version of Earth's auroras near Salum's poles.

The Voyagers discovered new moons and found several satefites that share the same orbit, We
leamed that some moons shepberd fing particies, mantaining Saturn's nings and the gaps in the
fings. Satun's 1Bth moon was discovered in 1890 trom images taken by Voyager 2 in 1981

Voyager 1 determined that Titan has a nitrogen-based atmosphere with methane and argon - one
more like Earth’s in composition than the carbon dioxide atmosphere of Mars and Venus. Titan's

surface temperatura of -179 degrees Celsius (-290 degrees Fahrenheit) implies that there might be
watsi-ice islands rising above oceans of ethane-methane liquid or sludge. | y. Voyager

Uranus

In Jarwary 1986, 4-1/2 years after visiting Saturn, Voyager 2 completed the first close-up survey of
the Uranian system. The brief fiyby revealed more information about Uranus and its moons than
had been gheaned from ground obsarvations since ils discovery over 2 centuries ago by English
astronomer Wiliam Herschel.

Uranus, third larges! of the pianets, 1s an oddball of the solar system. Uniike the other planets (with
the exception of Pluto}, this giant lies tipped on its side with ils north and south poles altemately
facing the Sun during an 84-year swing around the solar system. During Voyager 2s fiyby, the
south pole faced the Sun. Uranus might have been knocked over when an Earth-sized object
cofiided with it early in the life of the solar system

Voyager 2 discovered that Uranus' magnetic fiekd does not follow ihe usual north-south axis found
on the other planets. Instead. the field is lited 60 degrees and offset from the planet's center. a
phenomenon that on Earth wouki be like having one magnetic pole in New York City and the other
in the city of Djakarta, on the island of Java in indonesia.

Uranus' atmosphere consists mainly of hydrogen, with some 12 percent halium and small amounts
of ammonia, methane, and water vapor, The planet’s blue color octurs because methane in its
aimosphere absorbs all other colors. Wind speeds range up to 580 km (360 mi) per hour, and

1's cameras coukd not penetrate tha moon's dense ciouds.

Continuing photochemistry | from solar radiation may be converting Titan's methane o ethane,

and, in with nitrogen, hydrogen cyanide. These conditions may be simitar o
the ms_omu:&a conditions of primeval Earth between 3 and 4 bifion years ago. However, Titan's
3:83@.5 temperatute s beheved to be too low to permit progress bayond this stage of organic

near the cloud tops average -221 degrees Celsius (-366 degrees Fahenheil).

Uranus’ sunlit south pole is shrouded in a kind of pholochemical “smog™ believed to be a
combination of acetylene, ethane, and other mig_emia.a chemicals. Surrounding the
planats phere and extending of ki into space is a mysteri

shaen known as “elactroglow.” Approximately B,000 km (5,000 mi} below Uranus’ cloud tops, there
is thought In be a scalding ocean of water and dissoived ammonia some 10,000 km (6,200 mi) deep,
Beneath this ocean is an Earth-sized core of heavier materials.

Voyager 2 discovered 10 new moons, 16-169 km {10-105 mi) in ciameter, orbiting Lranus. The five
praviously known -~ Miranda, Anel, Umbxiel, Titania, and Oberon -- range in size from 520 1o 1,610
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Plsto

Piuto is he most distant of the planats, yet the eccentnicity of its orbit peiodically cames il inside
Neptuna's orbit, whers it has been since 1979 and where i wik remain untl March 1999, Pluto's
oebit is also highty inclined ~ tited 17 degrees 1o the orbital piane of the othe planets.

Discovered in 1930, Pluto appears to be fitle more than a celestiat snowball. The planel’s diameter
s calculated to be approximately 2,300 km (1,430 mi), only 2/3 the size of our Moon.

Ground-based observations indicale that Pluto’s surtace is covered with methane ice and that there
is & thin aimosphere that may freeze and fall Ip the surface as the planet moves away from the Sue,

| Obsarvations also show that Piuto’s spin axis is tipped by 122 degrees.

The pianet has one known satelite, Charon, discovered i 1978. Charon's surace composition is
Gifforent From PIuto's: the moon appears to be covered with waler-ice rather than methane ice. Its
ot is gravitanonally locked with Piui, 50 both bodies always keep the same hemisphere facing
ech cther, Pluto's and Charon's rotational period and Charon's penod of revolulion are all B.4 Earth
days.

No spacecraft have ever visited Pluto,
Comels

The outermost members of the solar system occasionally pay a visit to the inner planets. As
asteroids are the rocky and metalic remnants of the formation of the solar System, comels are the
icy debrig from that dim beginning and can survive only far from the Sun. Most comet nuclei reside
in the Ocrt Cloud, a loose swarm of objects in a halo beyond the planets and reaching perhaps
haliway to e nearest star

Comet nuclei orbit in this rozen abyss unil they are gravitationally pertued into new orits that
carry them close to the Sun. As a nucleus falls inside the orbits of the outer planets, the volatile
elements of which it is made gradually warm: by the tima the nuceus enters the region of the inner
planets, these volatile elements are boiling. The nucleus itsel! is irreguiar and only a few miles

As these materials bod off of the nucéeus, they Jorm a coma or cloud like “head” that can measure
tens of thousands of kilometers across. The coma grows as the comet gets closer to the Sun. The
siream of charged partcles coming from the Sun pushes on this cloud, blowing it back and givng
rise to the comer's Tails.” Gases and ions are biown directly back irom the nudleus, but dust
particles are pushed more slowty. As the nucieus conbnues in s oriit, the dust partices are left
betind in 3 curved arc.

Both the gas and dust tails pont away rom the Sun; in efiect, the comet chases its tails as it
recedes from the Sun. The tails can reach 150 million km {93 milion mi) in length, bl the total
amount of material contained i this dramanc dispiay would it in an ordinary suicase. Comets -
from the Latin cometa, meaning “long-haired” - are essentially dramalic light shows.

Some comets pass through the solar system only once, but others have their orbits gravitationally
modified by a close encounter with one of the giant outer planets. These latter visitors can enter
cosed efipical orbits and repeatedly raturn to the inner solar system.

Halley's Comet is the most tamous example of a retatively shoft period comel, retuming on an

sightings of the comet go back 10 240 B.C. This regular visitor 1o aur soiar system is named for Gir
Edmund Halley, because he plotied the comet's orti and predicted its return, based on sarlier

the comet retsrned on schedule. Untortunately, Sir Edmund did not live to see o

A comet can be very prominent in the sky it it passes comparatively ciose fo Earth. Unfortnatety, on
its most recent appearance, Halley's Comet passed no cioser than 62.4 milkon km (28 8 million mi)

from our word. The comet was visible to the naked eye, especially for viewers in the southern
hemisphere, but it was rot spectacufar, Comets have been 50 bright, bn rare occasions, that they

have been artistically rendered as daggers i ihe sky.
Several spacecraft have flown by comets at high speed; the first was NASA's International

Cometary Explore in 1985. An armada of five spacectaft (wo Japanese, two Soviel, and the
Giotto spacecraft from the European Space Agency) flew by Hallay's Come in 1986.

across, and is made principally of water-ice with methane and ammonia.

average of once every 76 years and oriing from beyond Neptune fo within Venus' ortil. Contemed

sightings and Newtonian laws of motion. His name became pant of astronomical lore when, in 1753,

ware visile dunng daytime. Historically, comet sightings have been interpreted as bad omens and
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USA Planetary Space Flights
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SPACECRAFT _ MISSION LAUNCH DATE  ARRIVAL DATE REMARKS
Mariner 10 Venus/Mercury  Nov 3, 1973 Feb 5, 1974 (Venus)  First dual-planet mission. Used gravity of Venus 1o attain Mercury encounter. Provided first ultraviolet
Fiyty Mar 29, 1974 (Mercury) photographs of Venus; retumed close-up photographs and detailed data of Mercury. Transmitter was tumed pft
Sep 21, 1974 (Mercury) March 24, 1975, when attiude contiol gas wass depleted, Crah inoperdble in solar ordit.
Mar 16, 1975 (Mercury}
Viking 1 Mars Orbiter Aug 20,1875 Jul 19,1876 finorbit)  First U.S. attempt 1o soh land a spacecraft on another planet. Landed on the Piain of Chryse. Photographs
and Lander Jul 20; 1976 [landed)  showed an orange-red plain sirewn with rocks and sand dunes. Orbiter 1 operated untl August 7, 1960, when it
used the last of its attitude control gas. Lander 1 ceased pperating on November 13, 1983.
Viking 2 Mars Ortiter Sep, 1975 Aug 7, 1976 finorbit)  Landed on the Plain of Utopia. Discovered water rost on the surface at the end of the Martian winter, Orbiter 2
and Lander Sep 3, 1976 flanded)  stopped operating on July 24, 1978, when its attitude control gas was depieted because of a leak. Lander 2
operated untl Aprit 12, 1980, when it was shut down due 10 baftery degeneration

Voyaget ) Tour of Jupiter Sep5, 1977 Mar 6, 1979 {Jupiter)  lwestigaled the Jupiter and Satum planetary systems. Retusned spectacular photographs and provided evidence

and Saturn Nov 12, 1980 (Satm)  of a ring encirciing Jupiter. Continues to retum data enroute toward interstellar space.

Voyager 2 Touw of the AU 20,1877 Jul9, 1879 {Jupiter)  Investigated the Jupiter, Saturn and Lranus planelary systems. Provided first close-up photographs of Uranus

Outer Planets Aug 25, 1961 (Satum)  and its moons. Used gravity-assist at Lkanus 10 continue on to Neptuns. Swept within 1280 km of Nepture on
Jan 24,1986 (Uranus) - August 25, 1989. The spacecralt will continue into interstellar space
Aug 25, 1989 (Neptune)

Pioneer Venus 1 Venus Orbuer May 20,1978 Dec 4; 1976 Mapped Venus' surface by radar, imaged its cloud systems, explored its magnetic environment and observed
interactions of the solar wind with a planet that has no inlrinsic magnetic hield. Provided radar altimetry maps for
nearly all of the surface of Venus, resolving leatures down to about 50 miles across. Still operating in orbit
around Venus,
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H USSR Planetary Space Flights

U

B S

, vA SPACECRAFT _ MISSION LAUNCH DATE ARRIVAL DATE REMARKS
haai® e r Venera 1 VenusProba  Feb 12, 1961 First Soviet planetary fight: launched rom Spulrik 8. Racio contact was lost dting fight; spacecrall was not
; operating when it passed Venus.
b = 3 h Spurk19  NerusProbe  Aug 25,1962 Unsuccesshul Venus attempt.
Spulnik 20 Verws Probe Sep 1, 1962 Ursuccessiul Venus attempt.
ﬁ .A n " Sputnik 21 Verus Probe Sep 12, 1962 Unsuccessil Venus attempt.
' - Sputnik 22 Mars Probe Oct 24, 1962 Spacecrat and final rocket stage blew up when accelerated 1o escape velocity
' Mars 1 Mars Probe Nov 1, 1962 Contact was lost when the spacecralt antenia coukd no fonger be pointed towards Eah,
| .
P = 4 Spumik24  Mars Probe Nov 4, 1962 Disintagrated during an attempt at Mars trajectory from Earth parking o,
| .
- Zond 1 VerusProbe  Apr2, 1964 Communications lost. Spacecralt went into solar i,
~ n- "r“ u Zone 2 Mars Probe Nov 30, 1964 Passed by Mars; faied to return data. Went into solar orbit.
Venera 2 Venus Probe Nov 12,1965 Feb 27, 1966 Passed by Venus, but failed to retum data.
wuw./& 3 ! Verera3 Venys Probe Nov 16,1965 Mar 1, 1966 Jmpacted on Venus, bacoming the first spacecralt to reach another planet, Fasled o returm data
Venera 4 Verus Probe Jun 12,1967 Oct 1B, 1967 Descent capsule data during p descent. Sent of pressure, density, and
- chemical jon of the phare before ions ceased.
_ - ‘ﬂ_ n Venera 5 Venus Probe Jan 5, 1968 Mar 16, 1969 Entry velocity reguced by atmosphenc braking before main parachute was deployed. Capsule entered atmosphere
' on planet's dark side; transmitied data for 53 minutes while raveling inta the atmosphere betore being crushed
. ' B-62
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USSR Planetary Space Flights

(i

SPACECRAFT __ MISSION LAUNCH DATE  ARRIVAL DATE REMARKS
Mars637 Mars Orbiters Aug 51973 Mar 12,1974 Second pair of spacecratt launched to Mars, Mars 6 lander modute Yansmitied measurements of the Martian
and Landers Aug 9, 1873 Mar 9, 1974 Atmosphere during descent. Telemetry ceased abruptly when the landing rockets were fired, Soviet report of
Mars 7 said "the descent module was separated from the station because of a hilch in the operation of one of the
onboard systems, and passed by the planet.”
Venera 9 Venys Orbiter Jun 8,197 Oct 22,1975 First spacecraft 1o transmit a picture from the surface of ancther planet. The lander's signals were iransmitted tn
Bnd Lander Earth via the orbiter. Utiized a new paractute system, consisting of six chutes. Signals continued from the
surtace for nearly 2 hours 53 minutes.
Venera 10 Venus Orbiter Jdun 14,1975 Oct 25, 1975 During descent, stmospheric measurements and detads of physical and chermical contents were transmitted via
and Lander the oriter, Transmitted pictures from the surface of Vanus.
Venera 11 Venus Orbiter Sep8g, 1978 Dec 25, 1978 Artived at Venus 4 days after Verera 12. The two landers took nine samples of the atmasphere at varying
and Lander heights and confirmad the basic components. ‘maging system failed; did not return photos. Operated for 95 minutes.
Venera 12 Venus Orbiter Sep14,1978  Dec 21,1578 A transit module was positioned to relay the lander’s data from behind the planet. Returnad data on atmospheric
and Lander pressurg and components. Did not retum photos; imaging system failed. Operated for 110 minutes,
Venera 13 Venus Orbiter Oct 31, 1981 Mar 1, 1982 Provided first sod analysis from Venusian surface. Transmitted eight color pictures via orbiter. Measured
and Lander aimospheric chemical and isotopic composition, electric discharges, and cloud siructure. Operated for 57 minutes.
Venera 14 Vernus Orbiter Nov 4, 1981 Mar 3, 1982 itted details of the and clouds during descent; soil sample taken. Operated for 57 minutes.
and Lander
Venera 15 Venus Orbiter Jun 2, 1983 Oct 10, 1983 Obtained first high-esolution pictures of polar area. Comphed thermal mag of almost entire northem hemisplere,
Venera 16 Venus Orpiter Jun7, 1083 Oct 16, 1983 Provided computer mosiac images of a strip of the northern continent. Soviet and U.S. geologists cooperated in
siudying and interpreting these images
B-64
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USA Lunar Space Flights

—

SPACECRAFT _ MISSION LAUNCH DATE _ ARRIVAL DATE REMARKS
Pioneer 1 Lunar Orbit Oct 11,1958 Did not achieve lunar trajectoty; launch vehicle second and third stages did not separate evenly. Returned data on
Van Allen Belt and other phenomena before reentering on October 12, 1958
Pioneer 2 Lunar Orbit Nov B, 1958 Third stage of launch veticle failed to ignite. Returned data that indicated Ihe Earth's equatorial region has higher
Rux and energy levels than previously befieved. Did not achieve orbil.
Pioneer 3 Lurar Probe Dec 6, 1958 First stage of launch vehicle cut off prematurely; lransmitted cala on dual bands of ratiation around Earth,
Reentered December 7, 1958.
Pionear 4 Lunar Probe Mar 3, 1959 Mar 4, 1959 Passed within 37,300 miles from the Moon; returned excellent data on radiation, Emered solar orbil.
Pioneer £-3 Lunar Orbit Nov 26, 1959 Payload shroud broke away 45 seconds after fifiolf. Did not achieve ortit.
Ranger 1 Lunar Probe Aug 23, 1961 Fhght test of lunar spacecraft carrying experiments i coflect dala on solar plasma. particles, magnetic fields,
and cosmic rays. Launch vehicle failed to restart resutting in low Earth Orbit. Reentered August 30, 1961.
Ranger 2 Lunar Probe Nowv 18, 1961 Flight test of spacecraft systems for future lunar and interplanetary missions. L aunch vehicle altitude control
system lailed, resulting in low Earth orbit. Reentered November 20, 1961.
Ranger 3 Lunar Landing Jan 26, 1962 Launch vehicle malfunction resulted in spacecralt missing the Moon by 22,862 mies. Spectrometer data on
radiation were received. Entered solar ortit.
Ranger 4 Luner Landing Apr 23, 1962 Apr 26, 1962 Fallure of central computer and 5eq system rendered exp useless. No telemetry received.
Impacted on far side of the Moon
Ranger 5 Lunar Landing Oct 18,1962 Power fadure rendered all systems and experiments useless: 4 hours of data received from gamma ray
expenment before battery depletion. Passed within 450 miles of the Moon  Entered solar orot.
B-66
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USA Lunar Space Flights

| §

SPACECRAFT

MISSION

LAUNCH DATE _ ARRIVAL DATE

REMARKS

Surveyor 3

Lunar Orbiter 4 Lunar Orbiter May 4, 1967 May 8, 1967 Provided the first pictures of the lunar South pole. Impacted the Moon on October 6, 1967,

Surveyor 4 Lunar Lander Jul 14, 1867 Jut 17,1967 Radio contact was lost 2-172 minutes before touchdown when the signal was abruptly lost. Impacted in Sinus Medii.

Lurer Orbiter 5 Lunar Orbiter Aug 1, 1967 Aug 5, Y967 increasad lunar photographic coverage o better than 3%, Used in orbit as a tracking tarpet. impacied the Moon
on January 3, 1968,

Surveyor 5 Lurar Lander Sep 8, 1967 Sep 10, 1967 Techmical problems were successfully soived by tests and maneuvers during flight. Soft-tanded in the Sea of
Tramquilty. Returned images and obtained data on lunar surface radar and thermal reflectivity. Pertormed
first on-site chemical soil analysis.

Surveyor 6 Luner Lander Nov 7, 1967 Nov 9, 1967 Soft-tanded in the Sinus Medii area. Returned images of the lunar surface, Earth, Jupiter, an0 several stars.
Spacecraf engines were restarted, #ting the spacecraft about 10 feet from the surface and tanding it 8 feet
from the onginal site.

Surveyor 7 Lunar Lander Jan 7, 1968 Jang, 1968 tanded near the crater Tycho. Retumed soma stereo pictures of the surface and of rocks that were of
special interest Provided first pbservation of artificial Wght from Earth.

B-68

Lunar Lander Apr 17,1967 Apr 19, 1967

Vermier engines failed to cut off as planned and the spacecraft bounced twice before kanding in the Ocean of
Storms. Returned images, including a picture of the Earth during lunar eclipse, and used & scoap to make the first
excavation and baaning test on an extraterrestrial body. Retumed data on a soil sample. Visual range of TV
cameras was extercied by using wo flat mirrors. ’
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USSR Lunar Space Flights

i 4 s M L4 A
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SPACECRAFT _ MISSION LAUNCH DATE _ARRIVAL DATE REMARKS

tuna 1 Lunar Impact Jan 2, 1959 Intended to impact the Mooo; carmed instruments to measure radiation. Passed the Moon and went inlo solar ortit.

Luna 2 Lunas impact Sep 12,1959  Sep 15, 1959 First spacecralt to reach another celestial body. Impacted east of e Sea of Serenity. carmied USSR pennants.

Luna 3 Lunar Probe Oct 4, 1959 First spacecraft 1 pass behind Moon and send back pictures of tar side. Equipped with a TV processing and
Iransmission system, retumed pictures of far side including composite full view of far side. Reentered Apr 29, 1560,

Sputnik 25 Lunar Probe Jan 4, 1963 Unsuccesshd unar atiempt.

Luna 4 Lunar Orbitr ~ Ar 2, 1963 Altsmpt 1o Soiva problems of landing insirument containers, Contact lost as it passed the Moan. Barycentric ortit.

Luna § LunrLander  May9,1965  May 12, 1965 First soft landing altempt. Fletrorocket makunctioned; spacecraft impacted in the Sea of Clouds.

a6 Lunar Lander Jun 8, 1965 During midcourse corection maneuver, engine failed o switch off, Spacecraht missed Moon and entered solar orbdt.

20043 Luner Probe Jul 18, 1965 Photographed funar far side and transmitied photos to Earth © days later. Entered solar orbit.

Luna 7 Lunar Lander Oct &, 1965 Oct 7. 1965 Ratrorockats fired early; crashed in Ocean of Storms,

Lura 8 Lurar Lander Dec 3, 1965 Dec 6, 1965 Retrorockets fred late; crashed in Ocean of Storms.

Luna 9 Lunar Lander Jan 3, 1966 Feb 3, 1566 First successfut soft kanding; first TV transmission rom lunar surface. Three panoramas of the lunar landscape
were transmitted from the eastem edge of the Ocean of Storms.

Cosmos 111 Tunar Probe Mar 11, 1866 ful lunar attempt. F March 16, 1966.

Luna 10 Lunar Orbiter Mar 31, 1966 First lunar satelite. Studied lunar surface radiation and magnetic field intensity; moniktored strength and variation
of lunar gravitalion. Selenocentnic orbit
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b NASA Major Launch Record ; 1958

A
SG..3 .3

MISSION/ LAUNCH —_.hcznz _ PERIOD _ CURRENT ORBITAL PARAMETERS REMARKS
Inti Design VEHICLE | DATE | (Mins.) [ A km)] Peri km)|_inei (d All Lsunches from ESMC, unless otherwise noted
o .iﬂ 1958 1958
T...:., T Pioneer | {U) Thos-Ablke ) Oct t% DOWN OCT 12, 1958 34,2 Measure magnenc hekds around Earnh or Moon. Emor in bumout
BRal 130 (U) velocity and angla; did not reach Moon. Relurned 43 hours of data on
N exient ol radiation band. hydromagnetic oscikations of magnetic fiel
! density of mi n space. and i y
. magnetic teld,
ﬁ... J.A 3 Y ‘Beacon | (U) Jupher C Oct 23 DID NOT ACHIEVE ORBIT 42 Thi plastic sphere (12-leet in dameter after inflation) 10 study
' W atmosphare density al varous levels. Upper stages and paykoad
Separated pror to fwst-stage bumout,
Pioneer 11 {U) Thaot- Abke | Nov B DID NOT ACHIEVE ORBIT 391 Measurement of magnatic elds around Eanh or Moon. Third stage
129{ failed 10 ignite. s briel data provided evidence that equatorial region
ﬁ - n w. about Eanth has higher fiux and higher energy radiation than previously
) considered.
) Pioneer ¥l (U) Juro 1 (L) Dec 6 DOWN DEC 7, 1958 5.8  Measuemont of radiation m space. Error in bumout velocty and
' angle; did not reach Moon  During as flight, discovered second
ragiaton bed around Earth.
: L] 10 r 1959 1959
~ Vanguand I (U} Vanguard Feb 17 1238 3140 558 329 9.4 Sphere (20 inches in diamater) to measure cloud cover. First Earth
1] Alpha 1 {SLV-4) (U) pholo from salellite. Interpretation of dala difficuk because satelfite
[ Jeveloped precessing molion
! Pioneer IV (S) Juno H {S) Mar 3 HELIOCENTRIC OREIT 6.1 Measurement of radiation in spaca. Achweved Earh-Moon trajectory;
[ | w,,, 4 j Nt retumed excelent radiation dataPassed within 37,300 mies of the
Moon on March 4, 1959
Vanguard (U) Vanguard Apr 13 DID NOT ACHIEVE ORBIT 10.6  Payload consisled of wo independent spheres: Sphere A comained
a precise magnelometer to map Earth's magnetic field, Sphere B was a
{SLV-5) (U} 30-inch inltatable sphere for optical tracking. Second stage tailed
w.un z& —r because of damage a1 st ration.
Vanguard (L) Vanguard Jun 22 DID NOT ACHIEVE ORBIT 9.8 Magnesium alioy sphere (20 inches in tiameter), 10 /heasure
(SLV-6) (V) solar-Earth heating process which generates weather. Faulty second-
st essure valve caused failre
Explorer (S-1) Juno t (L) Jui 16 DID NOT ACHIEVE ORBIT 415 To measure Eanhis radiation batance. Destroyed by Range Salety
6] Officer 5-1/2 seconds atter litolf: failure of power supply 10 guidance
system
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NASA Major Launch Record 1960

A
J..3 .3 _

MISSION/ LAUNCH |{LAUNCH | PERIOD _ CURRENT ORBITAL PARAMETERS _im.oz,_, REMARKS
intl Design VEHICLE | DATE | (Mins.) [ Apogee (km)[ Periges (km)| Incl (deg) | (kg) (ANl Launches from ESMC, unless otherwise noted)
Explorer (5-46) Juno | (L) Mar 23 DID NOT ACHIEVE ORBIT 16.0  Analyze eleciron and profon radkation energies in 4 hghly elfiptical
[CFr | W w orbet. Telemetry lost shorlly aftar st stage bumaut; one of the upper
slages taiked 10 fire.
. Tiros | (S) Thor-Able W Apr1 98.7 n7 873 484 1225  First successiul weather.studly satelite. Demonstrated that sateilies
J Beta 2 148 (S) could be used to survey global waather conditions and study other

suriace fealures Irom space. Transmited 22,952 good-quality cloud-
cover photographs.

.
4
- a y Soout X (L) Sooun X Apr 18 SUBORBITAL FLIGHT Suborbital Launch Vehicle Development Test with kve tirst and thirt
(L] Vehicles broke up after fiest-stage bumout.
Echo A-10 (U} Thor-Delta May 13 DID NOT ACHIEVE ORBIT 753 100-foot passive reflector sphare o be used in a sanes of
W communications axpenments. During coast period, attitude control
jets on second st tailed
w .,A W-ﬂ w. Scout | (S) Scout 1 ETRI SUBORBITAL FLIGHT Launch Vehicle Development Test, kst coraplete Scout vetucle,
' (S) WEE)
- Mercury -1) Allas 50 S 29 DD NOT ACHIEVE ORENT Suborbital test of Mercury Capsule Reentry. The Atlas expioded
Wl e [} 65 atier | h,
{ saconds atter taunc)
k A wzl Echo | (A-11) Thor-Deha Aup 12 DOWN MAY 24, 1968 753  Fust passive communications salelite (100-foot sphere). Retiecied a
} ~ny W ) @S pre-taped message from President Etsenhowar across the Naton,
! Iota 1 demonsirating teasibiity of radio communications via satelile.
L) Pioneer (P-30) Atias-Able 80  Sep 26 DID NOT ACHIEVE ORBIT 1755  Highty instrumented probe, in lunar orbil, ko investigate thi
1 () (] environment between the Earth and the Moon. Second stage tailed
W ey | A due to maltunction in oxidizer system
: W Scout U (S) Scout 2 Oct 4 SUBORBITAL FLIGHT Launch Vehicie Development Tast. second compleie Scout vehicte,
. reached an e of 3500 mi_ (WFF)
Explorer 8 Juno N (S) Nov 3 1061 1689 405 49.9 408  Comained Instrumemation for detailed measurements of the
M (5-30) (S) [ C the exi of a hefum layer in the upper
n. ‘ X1 atmosphere.
wﬂv.‘ zﬂ n F Litie Joe & Little Jon Nov 8 SUBORBITAL FLIGHT Suborbital lest of Marcury Capsule to quality capsule system. Capsule
(] (L7Y #5)(S) i ot separate oM booster. (WER) |
Twcs § (S) Thor-Dedia Nov 23 97.2 868 583 485 1270  Testof o and infrared equ for
Pit (31(8)
i ! ' Explorer {5-56) Scou 3 Deca DID NOT ACHIEVE ORBIT 64
- ' F ) it Second stage failed 10 ignite
R ' B-74
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NASA Ma

or Launch Record

e

1961

MISSION/ LAUNCH |LAUNCH vmz—o_u_ CURRENT ORBITAL PARAMETERS _i_m—mx.q REMARKS
Intl Design VEHICLE| DATE | (Mins.) [‘Apogee (km)| Perigoe (km)[ ncl (deg) | (kg) (Al L trom ESMC, unless otherwise noled)
Explorer (S-45a) Juno i (L) May 24 DID NOT AGHIEVE ORBIT 33.6  Investgate the shapa of the wnosphare. Second stage ipnition
(L] system mathunctioned
Meteoroid Sat A Scoul 5 Jun 30 DID NOT ACHIEVE ORBIT 84.8  Evawate launch vehicle. invesligate micromeleoroid impact and
Exploner (3-55) (U) (V] penctration. Third stage faded 10 igrite. (WER)
Twos M {S) Thot-Dela Jut 12 100.1 730 479 129.3  Deveiopment ol meteorolngical satelite system. Provided excetlent
Rho 1 (S photot and infrared data. Photographed many tropical Stoms during
1961 hwiricane ssason; credited with discovering Hurmcane £siher.
Mercury (S) Mercury- oul 21 SUBORBITAL FLIGHT 1470.0  Second manned suborbitat llghl with Virgd 1. Grissom. Alter landing,
(Liberty Bell 7) Radsione-4 (S} LANDED JUL 21, 1861 spacecrafl was losl but pilol was rescued 1rom surface of waler.
Mission Dyration 5 minutes 37 seconds
Explorer 12 Thot-Detia Ay 16 DOWN SEP 1963 37.8  Firsi of a senes 10 solar winds, magnetic
S (S) {8 (S) holds, and energelic particles_ identitied ihe Van Allon Betts as a
|_Upsiton 1 magnelosphers
Ranger | {U) Allas-Agena B Aug 23 DOWN AUG 30, 1961 306.2  Flght 1es! of unar carrying exper 10 g
Phi 1 1) COSIMIC rays, magnetic liekis, and energetic particles. Agena tailed 1o
restart, resulting in low Earth orbit
Explorer 13 (L) Scout 8 Aug 25 DOWN AUG 28, 1961 848  Evawale launch vehicle, invesigate micromeleoroid impact and
Chil (] ponetration. Thwd stage talld o ignits (WFF)
Mercury (MA-4) Aias 88 Sep 13 DOWN SEP 13, 1961 12247 Orbealiest of Marcury capsule fo lest systems and abéity 10 return
3] S capsule 10 predelenmined recovery area after one orbit. AN Capsule,
|_A-Alphs 1 tracking, and recove) ves met
Probe A (P-21} Scout 7 Oct 19 SUBORBITAL FLIGHT Vehicle test/scientific Geoprobe. Reached altitude of 4,261 miles;
| (S} S proviced electron denslty measurements {WFF)
Satumn Test Saturn | Oct 27 SUBORBITAL FLIGHT launch vehicle test ol the $-1 boostar
syslem; of ic and design of
{SA-1) (S) 8) the gmire vehicle.
Mercury (MS-1) AF 600A Nov 1 DID NOT ACHIEVE ORBIT 971 Orbial tes! of the Mercury Tracking Network. First Stage exploced 26
(V] Blue Scout (U) seconds after litott; olher three stages destroyed by Flange Saiety
Officer 44 seconds atier launch.
Rarger § (U Atlas-Agena B8  Nov 18 DOWN NOV 20, 1961 306.2  Fhght test of spacecralt systems designed for fulure lunar and
A-Thefa 1 N7 (W L Y MISSION5. ol gyro pH Agena restan
resulting in a low Earth orbit.
B-76
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or Launch Record

B

1962

b NASA Maj

MISSION/ LAUNCH |LAUNCH | PERIOD _ CURRENTY ORBITAL PARAMETERS _im.nzd REMARKS
Intl Design VEHICLE| DATE | (Mins.) [ Apogee (kmj[ Perigee (km)[ Inci (deg) | (kg) (All Launches from ESMC, uniess otherwise noted)
Mercury (MA-7) Atas 107 May 24 LANDED MAY 24, 1962 1349.5  Second orbital Manned Flight with M. Scoft Carperter. Reenered
".. (Aurora 7) {S) 8) under manual controt after three orbds  Mission Duration 4 hours.
Taw 1 56 mwwies 5 seconds.
; Twos V (S) Thor-Deka Jn 19 99.8 e 583 581 1293 G research and of satelite
A-Aipha S system. Extenced obsarvations to highet latitudes. Observed ice
breakup i northem lattudes and storms ofiginating in these areas.
” Tetstar 1 (S) Thor-Deta Sl 10 157.8 5651 938 448 771 First privately buitt satelile Yo conduct communication experiments
A-Epsilon (0){S) First and L Rei
(ATAT)
Echo (AVT-2) Thor-Deka Jut 18 SUBORBITAL FLIGHT 256.0  Subortutal communicalions test. Intiation successful. radar indicated
(S) {1118) that the surtace was not as smooth as planned.
W Marines | Alas-Agena B Jui 22 DID NOT ACHIEVE ORBIT 202.8  Venus Flyby. Vehicle destroyed by Range Salely Officer about 290
{P37) (L) 145 (W) seconds after launch when i veered oft course
Marines Il Atlas-Agena B Aug 27 HELIOCENTRIC ORBIT 202.8  Second Venus fiyby. First successiul imerplanelary probe. Passed
(P-38) (S) 178 (5) Venus on December 14, 1962, at 21,648 miles. 109 days atier launch,
A-Rho 1 Provided data on solar wind, cosmic dust density, and particle and
Wn ic field variations.
Reeriry Il (L) Scout 13 Aug 31 SUBORBITAL FLIGHT Reentry lest at 28,000 fps: lae third stage ignaion, desired speed was
{n ot achieved. (WFF)
Tiros VI (S) Thor-Deka Sep 18 98 1 679 653 583 1275 Provide coverage of the 1962 hurricane season. Retumed high
A-Psi 1 (12} (8) Quaky cloud cover photographs
W. Alovette ! () Thor-Agena B Sep 29 1053 1025 9289 80.5 1452 Designed and buik by Canada to measure varialions in the
) B-Apha 1 S ionosphere sleciron density distribution. Returned excellent data 1o
13 Canacvan, Brtish and U S, stations rative with Canada
Explorer 14 Thor-Dekta Oct 2 DOWN JULY 1, 1966 40.4  Monitor trapped corpuscular radiation, solas particles, COSIMIC radiation,
{S-3a)(S) (13 (S) and solar winds. Placed into a highly ellptical orbit, axceldent data
wu B-Gamma 1 received.
MeorcuryiMA-8} Atlas 113 Octd LANDED OCT 3, 1962 1360.8  Manned Orbital Fiight with Waller M. Schira, Jr. Made six orbits of the
(Sigma 1) (S) $ Earth. Mission Duration 9 hours 13 minuies 11 seconds
B-Deta 1
Rangec V (U) Aflas-Agena B Oct 18 HELIOCENTRIC ORBIT 3425  Rough land mstrumented capsule on the Moon, Makunciion caused
wm B-Elal 215($) power supply J0ss after 8 hours 44 minutes. Passed within 450 miles
of the Moon
B-78
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i NASA Major Launch Record 1963

IR S

. MISSION/ LAUNCH |LAUNCH _umm_oc_r CURRENT ORBITAL PARAMETERS _im_mxd REMARKS
' Intl Design VEHICLE | DATE | (Mins.) [ Apogee (km) [ Perigee ::.5— Incl (deg) | (kg) (All Launches from ESMC, uniess otherwiss noled)
[PeSer | T.M w_ CRL (USAF) (§) Soout 21 Jn 28 DOWN DEC 14, 1963 998 C Lab g test,
1963 26A 18 Reimbusabie (0OD). WER
. Reartty W (U) Sooul 22 Jul 20 SUBORBITAL FUGHT Wal raeriry thght test o an ablation material at
! L] reontry spoecs. Volide faled. (WFF)
! Syncom il (S) Thor-Delta l 26 CURRENT ELEMENTS NOT MAINTAINED  33.0  Geosynchronous communication satellte 1es1. Voice, letetype,
T ...J 3 w. 1963 314 120) (8] tacsimile, and data iransmission lesis conducted.
' ! Liie Joe It Littie Joe Aug 28 SUBORBITAL FLIGHT Suborbital Apolio launch vehicle test. Booster qualfication 151 with
| Test(S) W (s) Ay peyioad (Whie Sarce) |
Explorer 18 (S) Thor-Detta Nov 27 DOWN DEC 30, 1965 62.8  Firstin a seres of Inamplanalary Mondoring Plattorms to observe
] (IMP-A) [F4M] Interplanetary space over an extended period of solar cycle
! - wl. w. 1963 46A Discovered a region of high-energy raciation beyond the Van Allen
- - betts; reported stationary shock wave Craated by the interaction of the
) solar wind and geomagnetic fiaid
- Ceonaur Test | Attas-Camaur  Nov 27 1058 1585 473 30.4 4620.8  Launch vehicle development test. instrumented with 2,000 pounds
(S) (AC-2) (S) of 5ensors, equUIP and Y: and
w A w..i w. 1963 47A inegrity test
- Explorer 19 Scout 24 Dec 19 DOWN MAY 10, 1981 7.7 Sphere, 12 teat in diameter, was optically tracked after tracking beacon
f (AD-A) {S) (S} tailed, 10 oblain long-term atmospheric density data and study densiy
t 1963 53A changes. (NSNG) ]
! Tieos Vi (5) Deta 22 Dec 21 98.9 T 687 58.5 1202 Confiwed gical salelite " initial Thoit test of
ﬁ A L wsA w. 1963 54A (] Picture éssh system which made  possibie
- o Jo obtain local cloud cover pictures using nexpensive qround stations.
1964 1
. FRelay (1(S) Oexa 23 Jan21 194.7 7541 1990 46.4 853 Modied communication satelite with a capabilty of TV or 300 one-way
. 1964 03A {S) voice of 12 two-way
ww» X | j F Corpleted mora than 230 demonsirations and 18513, aiso obtained
i h over 800 hours of radiation data.
Echo 1 (S) Thor-Agena B Jan 25 DOWN JUN 7, 1968 348.4  Rigidzed sphere, 135 feel n dameter, lo conduct passwe
1964 04A S communicalion experiments (radio, 1eletype, jacsimile lests). Good
s experiment resulls obtained. data exchar with USSR,
Wﬂﬂﬂ n P Satum | (5A-5) Satrn | Jan 29 DOWN APR 30, 1966 17.564.2  Launch vehicle development tlest  Fitth flight of Satum, first Block It
S (S) Satuen, first Iive fiight of the LOX/LH, tualed sacond stage (S-IV).
b 1964 05A 11,146 measurements takan
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NASA Major Launch Record 1964
MISSION/ LAUNCH |LAUNCH | PERIOD _ CURRENT ORBITAL PARAMETERS _im_nz._. REMARKS
Intl Design VEHICLE| DATE | (Mins.) [Apogee (km)| Perigee (km)| inci (0sg) | (k@) (All Launches from ESMC, unless otherwise noted)
QGO 1{U) Allas-Agena B Sep 4 CURRENT ELEMENTS NOT MAINTAINED 487 2 capable of ing related i X
1984 54A 196 {S) ) Cariad 20 gate g and solar
P Boom nomaly horizon scanners
view of Eanh. V. xper 5
Saum | (SA-7) {S) Saum 1 (S) Sep 18 DOWN SEP 22, 1964 O Launch L and lest launch
1964 57A 05cape sysiem. Telemedry obtained from 131 separate and Continuous
measurements
Explarer 21 () Defta 26 Ocl 4 DOWN JAN 30, 1966 Interplanetary Moniloring Platiorm 1o oblain magnetic fiekis, radiation,
1984 60A w and solar wind data  Failed 10 reach planned apogee. but provided

good dala
Soout 31 () Oct SUBORBITAL FLIGHT 217.6  Reemry | camied AEC Reactor ._Rewnbursabie {AEC
Explorer 22 (S) Soout 32 Oct 19 104.5 1060 877 79.7 52.6  Beacon Explorer; to provide data on vanations i ihe ionosphere’s
1964 B4A (&3] siructure and relate ionaspharic behavior 10 solat radiation. 1Low-cost
ground stations throughout the world received uncoded radio signats.
Laser on October 11, 1964 .
Marter NI (U) Atlas-Agena O Nov 5 HELIOCENTRIC ORBIT 260.8  Mars fiyby. Fiberglass shroud failed 10 jettison property, S0l panets
1964 73A 289 {U) failed 1o extend. Sun and Canopus not acquired. Trangmissions
ceased 9 hours after aunch
Explorar 23 Scout 33 Nov 8 DOWN JUN 29, 1983 133.8  Prowded data on 2 and of various
(5-85C) (S) (S} malerials 10 penelration.
1964 74A
Explorer 24 (S} Soout 34 Nov 21 DOWN OCT 18, 1968 8.6  First dual payload {Ar Density/inun); lwo satelites provided delailed
1964 76A ) information on complex radiation-air density relationships in the upper
Explorer 25 (5) 115.2 2401 524 813 40 amoepheres. (WSMC)
1984 788
Mariner IV (S) Atlas-Agena D Nov 28 HELIOCENTRIC ORBIT 2608  Second of two 1984 Mars fiytry launches. Encounter occurmed on
1964 77A 268 (S) July 14, 1965, with closest approach al 8,118 mies of the planet
Transmited 22 pictures
Apolio Abort Lintle Jou 1 Dec B SUBORBITAL FLIGHT 42593.0  First test of Apolio emergency detection system at abon akitude.
A-002 (S} 81 {Whis Sands)
Centaur Atlas-Certaur  Dec 11 DOWN DEC 12, 19564 2993.0  Vehicle development figit carried mass model of Surveyor spacecraft,
1964 B2A (AC-4) (S) propuision and stage separation 18s!.
B-82
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NASA Ma

or Launch Record

1965

LAUNCH |LAUNCH 1m3-00~ CURRENT ORBITAL PARAMETERS —im_n_.:.

MISSION/ REMARKS

Intl Design VEHICLE| DATE | (Mins.) [ Apogee (km)] Perigee (km][ Incl (deg} | (kg) (ANt from ESMC, unless otherwise noted)

Apolio Abort Litle Jos 1! May 18 SUBORBITAL FLIGHT Demonstration of abort capability of Apolio spacecrafl. Launch escape

A003 (U) (%] vehick at high !.ES not accomplished due 1o maltunction of Littke
Joe ¥ Booster. . (Whie Sands)

Fire B (S) Allas-Antares  May 22 SUBORBITAL FLIGHT 2005.8  Second Reentry Test .o !cn< heating oassisna encountered by a

264 {S)

Pogasus 1) (S) Satum ) May 25 DOWN NOV 3, 1978 14515 ‘Hetection

1965 39A {SA B} (S i

Explorer 28 (S) Delta 31 May 29 DOWN JUL 4, 1968 59.0  Third Interplanetary :Elc-!c Platiorm, carryng eight scienific

1965 42A (s _3.230:5 10 Measure MagNAtic lields, CosMic rays, and sokar wind

Gemini IV (5) T 4 Jun 3 LANDED JUN 7, 1965 35376 g:ﬁiggiﬂ_ug);a!&m?!nl

1965 43A S) White. During fight, White donned a pressure sult and performed an
EVA using the 2'P (Zero-G Integral Propulsion) Unit. EVA duration; 22
minutesMission Duration: 97 hours 56 minutes 11 seconds.

Tiwos X {S) Deka 32 Jul 1 1003 817 728 96.6 127.0  FwstUS ie!:! Bureau-tunded Tiros. oblained Maximum coverage

1965 §1A s

Pegasus i1 () Sanumt Sl 30 DOWN AUG 4, 1969 14515  Fmal Results ol Pegasus

1965 BOA {SA-10) (S) ‘855&5&3&3!_-!:: of semall particles was less than
expacied, the flux of iarge particles was more than expectad, and the
fux of medium sized particles was about as Lol

Scout Test (S) Scout 37 Aug 10 122.2 2418 1136 69 2 200  Vehicle development lest. Camied U.S. Army Secor geodatic satelie.

Secos (S) (s) Reimbursable {DOD)

1965 63A

Centaur Test (S} Aflas-Centaur  Aug 11 BARYCENTRIC ORBIT 9526  Vehicle developmen test. Carried Surveyor dynamic model

1965 84A (AC-6) (S) Direct-ascent test for guidance evaation.

Gemini V () Taan 6 Aug 21 LANDED AUG 29, 1965 317532 Thied manned oftial fight with L. Gordon oSeu.manE.tm

1965 68A s) Conrad, Jr. Ejecled L

REP DOWN ALG 27, 1965 rendezvous

1985 68C and other on-board axperiments. Mission O:B..o: 190 hours 56
minytes 14 seconds

0SO-C () Deta 33 {U) Aug 25 DID NOT ACHIEVE ORBIT 281.2  Third in a series to maintain continuity of observations during solar
activity cycle. Vehicle third stage ignited prematurely
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NASA Maj

or Launch Record

-

1966

MISSION/ LAUNCH |LAUNCH | PERIOD _ CURRENT ORBITAL PARAMETERS Lim_mz._. REMARKS
Intl Design VEMICLE | DATE | (Mins.) [Apogee (km)] Perigee (km)] Incl (deg) | (k@) (All Launches trom ESMC, unless otherwise noted)
ESSAI(S) Della 36 Febd 99.9 688 97.9 138.3  Sun-synchronous orbd pevmitied salelie 10 view weather in each area
1966 DAA Sy of he giobe sach day, photographing  given area at the same local
time gvery day. First Advanced Vidicon Camera System provided
valuabie informalion about weathar patterns and congitions.
Reimtursaite (NOAA). (WSMC)
Reentry V (S) Scout 42 Feb 9 SUBORBITAL FLIGHT 950 Tastlo the heating envi of a body g the
(8) Eaviys avmosphers k 27,000 108 WFF).
Apolo Satumn Satum 8 Feb 26 SUBORBITAL FLIGHT 208201 Launch Vehicle Tight; carned Apollo
| (AS-201)1(S) {S) spacscraft
ESSAN(S) Detta 37 Feb 26 1134 1352 101.0 131.5  Provided direct readout of cloud Cover photos 1o local users. Along
1966 18A (S} with ESSA |, completed the inilial global weather sateliite system.
Gamin VIl (U) Than 18 (S) Mar 16 LANDED MAR 17, 1966 3788.0  Agena Targel Vehicie launched from Compiex 14 and manned Gemini
1966 20A launched from Compiex 13. Astronauts Ned A. Armstrong and David
GATV (5} Atas-Agena D Mar 15 DOWN SEP 15, 1967 R. Scotl accomplished rencezvous and docking. Attlude and
1966 19A 5302 {S) manauver thruster maliunclion caused the docked spacecratt to
wmble. Astronauts separated the vehicles and lerminated the mission
eanly; EVA was not acoomplished. First Pacilic Ocean landing. Mission
Duration 10 hours 41 minules 26 seconds
Certaur Tesi (U) Atas-Centaur  Apr 8 DOWN MAY 5, 1966 784.7  Launch vehicle development Hight, carried Surveyor model. Second
1966 30A __IAC8){U} :
OAD1 () Allas-Agena D Apr 8 1008 788 35.0 1769.0  Carried four experimens 1o study UV, X-ray and gamma-ray regions.
] 1966 1A 5002C (S) batlery mallunctioned.
Nirbus Il (S) Thor-Agena D May 14 108.0 1092 100 4 4137 Provided global waather photography on 24-hour basis tot
1966 40A D 5303 () meteoroioneal resaarch and operational use. (WSMC)
Gennina IX (U) Aflas-Agena D May 17 DID NOT ACHIEVE ORBIT 3252.0  Target vehicle lor Germini |X; vehicle fadure Caused by a short in the
5303 (U} servo control circuit
Explorer 32 (S) Dekta 38 May 25 DOWN FEB 22, 1985 224.5  Atmosphere Expiorer; carried 8 experiments 1o measure
1966 44A (£ ition, density and p in the upper
_atmosphers
Surveyor 1 (S) Alas-Centaur  May 30 LANDED ON MOON JUN 2, 1966 9952  Achéeved sofl unar landing in Ocean of Storms. Performed
1966 45A (AC-10) (S} L tests and 9 Landing pade
penetrated the Wunar surtace 10 a maximum depth of ¥ inch.
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NASA Major Launch Record

1966

MISSION/ LAUNCH |LAUNCH | PERIOD| CURRENT ORBITAL PARAMETERS _im.ﬂl._. REMARKS
Intl Design VEHICLE| DATE | (Mins.) [ Apogee (km)] Purigee (km)[ inci (deg) 1 (kg) (Al Launches from ESMC, unless otherwise noted)
Gemini X1 (S) Tian N 11 (S) Sep 12 LANDED SEP 15, 1966 3798 4 Nmih manned mission with Charles Convad, J¥. and Richard F Gordon,
1986 81A Jr. Rendezvous and docking achieved. Umbilical and standup EVA
GATV (S} Atias-Agena D Sep 12 DOWN DEC 30, 1966 performed and as wok as sethered spacecratt expenment  Mission
1966 80A 5306 (S) Duration 71 hours 17 minutes 8 seconds.
Surveyor It (U) Altas-Contawr  Sep 20 IMPACTED MOON ON SEP 23, 1966 1000.2  Second soft lunar tanding planned. One varmier engine did not fire for
1966 B4A (AC-7{S) ! ion, sending the into a tumbling mode
- Crashed southeast of crater Copermcus after 62.8 hour X
ESSAN(S) Deka 41 Oct2 1145 1484 1383 1011 147.4  Replaced ESSA | in Tiros Operational Satefite (TOS) system.
1966 87A {S) Sophisticated cameras and sensors provided valuable information
about the world's weather patiems and conditions. Resmbursable
MNOAK {WSMC)
Centawr Test Allas-Centawr  Oct 28 DOWN NOV 8, 1966 952.6  Launch vehicle development flight. Surveyor model injected ino
(AC-9) (S) (AC-8) {S) simulated unar transter orbit. Demonstraled wo-burn parking omit
1966 95A _operalional capabilty
Irsolsat It F-1 (L) Doka 42 (S) Oct1 28 717 37023 J32e 17.0 871 Comsat commercial communications satelite. Apogee monitor
1968 98A maktynction resulted in eliptical ok Reimbursable (Comsat
Lunar Orbiter 2 (S) Atlas-Agena D Nov & DOWN QCT 11, 1967 385.6  Photographed lunar landing siles from lunar orbt; provided new data
1986 100A 5802 (S) ©on unar graviational field; photagraphed Ranger VIl tlandng point and
suttace debyris tossed out at
Gemni XN (5) Ttan 8 12(S) Now 11 LANDED NOV 15, 1966 a762.1 Tenth and last manned Gemini fight with James A. Lovett, Jr. ang
1966 104A Edwin E. Aldrin, Jr. Rendezvous and docking acheeved. Two EVA's
GATY (S) Allas-Agena D Nov 11 DOWN DEC 29, 1966 performed  Mission duration 94 hours 35 minutes 31 seconds.
1968 103A 5307 (S]
ATS H({S) Allas-Agena D Dec 7 1250.5 35251 28888 14.0 7031 Perform various ication, gy, and control
1966 110A 5101 (S) experments and carry out scientific measurements of orbial
. i residts g. Spin-gcan cloud
camera photographed changing weather patterns: air-to-ground and
Air-10-a¥ communications demonstrated for the 1irst time.
BiosateMte | (U) DeRa 43 Dec 14 DOWN FEB 15, 1967 426.4  Carned biological specimens 1o delermine the effecis of the space ]
1966 114A {S) envionment on life processes. Reentry vehicle separated but the
rocket falled, leaving the capsule in orbt. No uselul scientific data
obtained.
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NASA Major Launch Record

ol

1967

MISSION/

LAUNCH |LAUNCH | PERIOD| CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.} (Al Launches from ESMC, uniess otherwise noted)
Aned Il (S) Scout 53 May § DOWN DEC 14, 1970 1025  Firsl UK-built satellite 1o exiend atmospheric and ionospheric
1967 424 5 ivestnations. Cooperative wih UK. WSMG)
Explorer 34 {S) Deha 49 May 24 DOWN MAY 3, 1965 79 z_.: n .;!_v_!im: Monitoring Plattorm series 0 study Sun-Eanh
1967 S1A {8) Ellptical orbit achieved. Usetul data returned WSMC]
ESRO K-A {U) Scout S5 ()  May 29 DID NOT ACHIEVE ORBIT 89.1 ﬂn:_na 7 expeniments 1o study solar anhd cosmic radiation. Thed siage
vehicie adure_Cooperative wih ESRO, {WSMC)
Mariner V (S) Atlas-Agena D Jun 14 HELIOCENTRIC ORBIT 2449  Verus tyby, Retumed data on plane's atmosphere, rachation, and
1967 60A 5401 (S) i tield gnviconment_
Surveyor 1V (U) Atias-Cemaur  Jul 14 IMPAGTED MOON ON JUL 17, 1967 10374 Lunar soh landing mission. All Systemns were normal unti 2 seconds
1967 68A (AC-11}{S) betore relro rockel bumout (2-172 minutes before touchdown) when
the signal was abrupity losl.
Explorer 35 (5) Deka 50 w19 SELENOCENTRIC ORBIT 104 4 inderplanetary Monitoring Platform to study solar wind and
1987 70A 1] interplanetary fields at lunar distances. Lunar OrbA achieved. Results
indicalnd no shock front precedes the Moon. no magnetic field, o
radiation betts or evidence of lnar inosphere:
OGOV (S} Thor-Agena D  Jul 28 DOWN AUG 18, 1972 5516  Sludy relationship between Sun and Earth's environenent. Near-polar
1967 73A (8] orbt achsved, 3-axis stablized. (WSMC)
Lunas Orbiter V (S) Atlas-Agena D Aug 1 DOWN JAN 31, 1568 385.6  Fith and final mission 1o photograph potential 1anding sites from lunar
1967 75A 5805 (S} orbi._Increased unar phot ic coverage 1o befter than 99%.
Bicaatelte )l (S) Dekta 54 Sep 7 DOWN SEP 8, 1967 425.4  Caniod 13 exp to conduct b n low Earth
1967 B3A S orbil. Reentry indiated 17 orbits early because a. commumcations
difficullias Bnd sipem wn recovery area. Air recovery successiyl,
Surveyor V (S) Atlas-Cenlaww  Sep 8 LANDED ON MOON SEP 11, 1967 70061 Lunar solt landing accompdished. returned TV photos of unar surtace
1967 84A {AG-13) (S) and data an chermical characterstics of nar so
etsat It (S) Dola 52 Sep 28 CURRENT ELEMENTS NOT MAINTAINED  87.1  Comsat commercial communicatons satetite to provide 24-hour
1967 94A {8) transoceanic service. Reimbursable (Comsat),
0S0-IV{S) Delta 53 Ol 18 DOWN JAN 15, 1882 2767 Continuation ol DSO program o befter understand the Sun's
1967 100A S structure and determine the sokar influence upon the Eanh. Obtained
the first pictures made of the Syn in extreme uRraviolet,
RAM C-1(8) Scout 57 (S) Oct 19 SUBORBITAL FLIGHT 116.6  Reentry test 1o i i problems expers
Ay reentry. (WFF)
B-90
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NASA Ma

or Launch Record

1968

MISSION/ LAUNCH |LAUNCH | PERIOD Gczzmz\—. O!m.ﬂ)-. PARAMETERS |WEIGHT) REMARKS

inti Deaign VEHICLE | DATE | (Mins.) (kg) (Al Launches from ESMC, unless otherwise noted)

ESROQ HB (S) Scout 62 {5} May 17 DOWN MAY 8, 1871 891  Carned seven experiments lo shudy solar and cosmic radiation in the

1968 41A Jower Van Alon bet. Cooperative with ESRO. (WSMC)

Nimbus B (U) Thoe-Agena O May 18 DID NOT ACHIEVE ORBIT 5715  Expenmental meteorological satelie; also carmied Secor 10 (DOD) as a

Secor 10 (U) [V,] 20.4  sacondary payload. Booster malfunctioned: destruct signal sent by
Farge Syery Oftcer WMD) |

Explorer 38 (S) Dakta 57 ($) Wl 4 2242 5865 5828 1208 275.4  Radio Astronomy Explorer 1o monitar low-trequency radio signals

1968 S5A oniginating in our own solar system and the Eanh’s magnetosphere
and radiation bells.

Explorer 29 (S) Scoul 63 (S) A8 DOWN JUN 22, 1981 9.3 Dual payload (Alr Density/injun Explorers) to cortinue the detaded

1968 88A scientific study of the density and radiation charactenstics of the

Explorer 40 (S) 118.0 2508 678 80.7 69.4  Eards upper atmosphere. (WSMC)

1968 668

ATSIV(U) Aas-Contaur  Aug 10 DOWN OCT 17, 1968 3901 Evaluate gravity-gradient Wiz ati of

1968 68A (AC-1T) {(U) voice, TV, telegraph, and digital data. Centaur faked 10 reignite for
sacond burn ratt remained in parking orta altached 10 Centaur.

ESSA Vi (S) Deka 58 (S) Aug 16 1149 1471 1429 1015 147 4 §m$)<wu5‘§iu_gaanm_ satefite in the TOS

| 1988 goa sysem_Remoursatie (NOAK) NSO

RAMCI(S) Soout 84 (5)  Aug 22 SUBORBITAL FLIGHT 122.0  Measurg gleciron and ion concentralions dur

Intetzat N1 F-1 (L) Deta 59 (U) Sep 18 O NQT ACHIEVE ORBIT 2867 Comsal commercial communications satefite. Vehicle lailure
Reimbursable (Comsat)

ESROIA (S) Scout 85 (S) Oct3 DOWN JUN 26, 1970 85.8  Carried aight experiments to measure energies and pdch angles of

1968 B4A particles impinging on ihe polar ionosphere during magnetic storms

and quiet pericds. Cooperative with ESRO. (WSMC)
Apofio 7 (S} Sawm 18 Oct 11 LANDED OCT 22, 1968 51,6550  First manned thghi of the Apollo spacecraft wilh Waler M. Schirra, Jr.,
1968 A9A AS-205 (S) Donn F. Eisela. and Waker Cunringham. Performed Eanth orbit
rations. Mission Duration 260 hours 9 minules 3 seconds.

Ploneer (X (S) Dekta 60 Nov 8 HELIOCENTRIC ORBIT 66.7  Daeep space probe 1o collect scientific dala on the electromagnetic and

1968 100A S plasma propeties of interplanetary space. Camied TETR 2as a

TETR2(S) DOWN SEP 19, 1879 secondary payload

1968 1008

HEOS A (S} Deda &1 Dec 5 DOWN OCT 28, 1975 108.8  Study interplanetary magnetic.fields and solar cosmic ray particles.

1968 109A s Reimbursable (ESA )
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NASA Major Launch Record 1969

|
L
A.3.a_

. MISSION/ LAUNCH |LAUNCH _vmz_o_u_ CURRENT ORBITAL PARAMETERS |WEIGHT REMARKS
' Intt Design VEHICLE | DATE | (Mins.) [ Apogee (km)] Periges Tkm)[ Inci (de (ko) (All Launches from ESMC, uniess otherwise noted)
Irdetsat (1l F-4 (S) Dela 68 May 21 CURRENT ELEMENTS NOT MAINTAINED 1438 Third ) of Comsat's op
I —»Lviu W 1969 45A {51 salelide system,_Reimbursabie (Comsat).
OGO VI(S) Thor-Agena Juns DOWN OCT 12, 1979 631.8  Last in the OGO senes to provide measunements of the enery
: . 1969 51A (S) characteriglics in the Eanh's radiation behts: provided the first evidence
! ot eledtric helds in the bow shodk {WSMC)
Explorer 41 (S) Dela 69 Jun 21 DOWN DEC 23, 1972 78.7  Sevenih interpianstary Monkoring Platiorm lo 8._._;5 shudy of
YiA TR | rd ) 1960 53A o) he emvironment within and beyond Earth's @ (WSMC
g Blosateite H) (L) DeRa 70 Jon 28 DOWN JUL 7, 1968 696.3  Conduct intensive experiments la evalsale n._.nm of weightissness
1969 56A () with a pigtail monkey onboard. Spacecrafi deorbited after 9 days
becauze he monkey's condition was ing rapidly.
N Monkey expired 8 :e:.m ahtes recovery, presumably from a massive
r P b | K w. heart altack ation.
' ' Apolio 11 (S} Satum v it 16 LANDED JIXL 24, 1962 51656.0  First manned unar _-33253.:. nto Earth wilh Nail A. Ammstrong,

1969 59A SA-506 (S} Michaal Collns, and Edwin A. Aldn. Landed in the Sea ot Tranquillity
on July 20, 1960; deployed TV camera and EASEP experiments,

| pertormed lunar surtace EVA, refurmed lunar sod samples. Mission

' Duration 195 hours 18 es 35 seconds

ntelsal IR F-S () Deta 1 Wl 26 DOWN OCT 14, 1968 146.%  Founth increment of Comsat's operational commercial communication

-
Ty T H -
Ty

1969 64A (S} salelite system. Third-stage malfunctioned; sateite did nol achieve

! desired orbi.Reimbursable (Comsat).
oSO VI(S) Defa 72 Aug 9 DOWN MAR 7, 1981 173.7  Continuing siudy of Sun's X-rays, gamma rays. and radko emissions.

4 w._, 5 w “ ] 1969 68A (s) . Canmied PAC experiment 1o stabilze spent DeRa siage.
3 PAC (S) DOWN APR 28, 1377 179
1969 688
ATS V(W) Allas-Contaur ~ Aug 12 1464 5 asgzoe 34383 95 4327  Evaluale gravity-gradient siabilization lor geosynchronous sateites.
) 1969 69A (AC-18) {8) Anomnaly aRer apoges motor firing resulted in counterciockwise spin;
‘1 wd B | ’ ravily-gradient booms could ot be deployed. Nine of 13
: e 3 F experiments retumed usetul data.

Pioneer E (1) Deka 73 Aug 27 D10 NOT ACHIEVE ORBIT 67.1  Deep space probe 1o 5tudy
(TETRC) (V) w 18.1  space. Vshicke maftunctioned; destroyed 8 :t._SE 3 seconds .Bc

. powerad light by Range Salety Ofticer,
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NASA Major Launch Record

(i

1970

MISSION/ LAUNCH |LAUNCH | PERIOD _ CURRENT ORBITAL PARAMETERS _Em.oxq REMARKS

intl Design VEHICLE| DATE | (Mins.) | Apogee {kin)[ Perigee (km)| Incl (deg) | (ko) (ANt from ESMC, unless otherwise noted)

inteigat M1 F-7 (S) Defta 78 Apr 22 CURRENT ELEMENTS NOT MAINTAINED 290 3 Part of Comsat's operati o NCation salelite

1970 32A (S) system. Reimbursable (Comsat)

Inlelsal I F-8 (Uy Deha 79 l 23 1408.2 36650 33823 122 2803  Partot Comsal's ion satele

1970 S5A (&) system. Malunction dufing apoges moitor tiring; tailed to achieve
Yesired orbit. Aesmbursable (Comsat

Skynet 2 (U) Oelta 80 Aug 19 CURRENT ELEMENTS NOT MAINTAINED 242.7  Communication satellite lof the United Kingdom. Telemetry

1870 62A 8) terminaled fol motor Takure. Reimbursabie (UK

Scout 69_(S SUBORBITAL FLIGHT 1340 Reentry test of racio blackout.

OFO1(S) Scout 70 Nov 9 DOWN MAY 9, 1971 132.3  Orbiting Frog Otolith (OF O) in which trogs were used (o siudy the

1970 MA 8) eflects of weighllassness on the inner ear, which controls balance.

RMS (S} DOWN FEB 7, 1971 21.0  Radialion Meteoroid Spacecrati (RMS) provided data on radiation

1970 948 bete. wer) |

QACB () Atlas-Centawr  Nov 30 DID NOT ACHIEVE ORBIT 21228  Pertorm stellar cbservations in the UV region. Cenlaur nose tairing

(AC-21) (U) lailed to rate, orbit nol achieved

ITOS A(S) DoRa 81 Dec 11 1148 1471 1421 105 306.2 Vo augment NOAA's satellile world-wide wealhar obsarvation

1970 108A (S) capahities Redrbursable (NOAA} (WSMC!

Explorer 42 (S) Scout 71 Dec 12 DOWN APR 5, 1979 142.0  Smak Astronomy Salelite 10 catalog celestial X-ray sources within and

1970 107A it outside the Way Firsl X-ray satebte. (San Marco)

1971 1971

Inselsat IV F-2 (S) Atias-Cantaue  Jan 25 ELEMENTS NOT AVAILABLE 13871 Fourth genération satefite to provide increased capacity lor Comsat's

1971 08A (AC-25) {S) obal commercial communications network, Reimbursable (Comsat).

Apollo 14 (S) Saturn v Jan 31 LANDED FEB 9, 1971 51655.0  Thid Manned lunar landing with Alan B. Shepard, J., Stuanl A_ Roosa,

1971 DBA SA-508 (S) and Edgar D.Mdchell. Landed in the Fra Mauro area on February 5.
1971; EVA, deployed lunar i relmed lunar

les. _Mission duration 216 hours 1 minute 57 seconds.

NATOSAT 2 (S) Defa 82 Feb 2 1435.8 41063 30436 87 242.7  Sevond communications sateftite for NATO. Reimbursable (NATO)

1979 09A S)

Explocer 43 (S) Oella 83 Mar 13 DOWN OCT 2, 1974 288.0  Second Plattorm fo extend marn's

1971 19A _18) M K o solar-nas relationships

ISISB(S) Dela 84 Mar 31 1135 1423 1354 B8 2 264.0  Study electron production and loss, and large scale transport of

1971 24A S ionization in the ionosphere. Cooperative with Canada. {WSMC)
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NASA Major Launch Record , , 1972

i
.3 .3

MISSION/ LAUNCH |LAUNCH vmm_OUH CURRENT ORBITAL PARAMETERS _im_mx.— REMARKS
FJJA W Intl Design VEHICLE | DATE | (Mins.) [Apogee (km)[ Perigee (km)[ incl [deg) | (kg) (AN Launches from ESMC, unless otherwise noted)
1872 1972
. Intetsat IV F-4 (S) Aas Centaur  Jan22 14380 35851 35797 53 1387 1 Fourth generation salelkie 10 provide increased capacty for Comsat's
! 1972 03A {AC-28) (S)

HEQS A-2 (S) Deha 87 Jan 31 DOWN AUG 2, 1974 117.0 09:3 saven experiments provided by various European

|
W | rd k 1972 05A ) g to nvestigate paricies and n space.
Rerrtursabie (ESA) — M)
Pioneer 10 (S) Atlas-Centaur  Mar2 SOLAR SYSTEM ESCAPE TRAJECTORY 258.0  Jupder Fiyby  First spacecraft 1o tyby Jupiter and rewm scientific data
1972 12A {AC-27) (S}
b TD-1(S) Deha 88 Mar 11 DOWN JAN 3, 1980 4708  Weslern European satelite 10 obtain dala on high-energy emissions
} -1 H w. 1972 14A ) )
Apoillo 16 (S) Sawrn V A 16 LANDED APR 27,1872 5665.0  Fifth manned lunar landing mission with John W. Young. Ken
1972 A 5A-511 (5) Mattingly, and Charles M. Duke. Landed at Descartes on Apr 20,
P&F Subsat (S) SM ApY 16 IMPACTED MOON MAY 29, 1972 36.3 1972, Deployed camera and experiments: performed EVA with lunar
1972 330 roving vehicie. Deployed P&F Subsatelite in lunar orbt. Mission
" ‘ wlrn W. Dyration 265 hours 51 minules 59 seconds.
Imetsat IV F-5 {8) Aflas-Centaur  Jun 13 1438.3 35852 35807 6.3 13871 Fourth generalion satetie o provide increased capacity tor Comsat's
+ 1972 414 {AC:29) (S)
T EATS-A (S) Deta 89 Jul 23 1031 809 899 LX) 841.0 Demonstrate remote sensing technology of the Eanh's surtace on a
! 1972 58A 15} : global scle and on a repetitive basis. (WSMC)
~ T | w.. u w. Explorer 46 (S) Scout 79 Aug 13 DOWN NOV 2, 1979 2064 Meteoro Technology Salelde fo measure meleoroid penetration
{ 1972 61A (s) rates and velocly. (WEF)
OAO 3 (S) Atlas-Centaur  Aug 21 99.4 735 728 5.0 2200.0 Study of common ek nthe
1972 65A [AC-22) (S) as, and investigate ulravioket radiation emiled trom bot stars.
Transi (S} Scout 80 Sep 2 100.2 816 mm 90.0 94.0  Navigaton Satelie for the U S Navy. Reimbursable (DOD)  (WSMC)
w".w&.ﬁ j F 1972 69A S)
Explorer 47 (S) Dela 90 Sep 22 CURRENT ELEMENTS NOT MAINTAINED 375 9 Y g Platform; an space physics lab 1o
1972 T3A [£5)] interplanetary radiation, solac wind, and ic particles
vosD (S Dexa 91 Oct 15 114 9 1453 1447 101.7 345 To augmert NDAA's satelite workl-wide weather observation
Lo« 1972 82A (S) capabiies. Oscar, an amateur radio satefite, was canied as a
g r Oscar (S) Oct 15 114.9 1453 1448 101.7 15.9 ] UTOSMOAA; O ). (WSMC)
1972 828
Telesat A (ANK) (S) Deka 92 Novg 1457 5 36257 36150 4.6 5443  Farstof a series of domestic communications satetites for Canada.
: 1972 90A (S) é QVSMC)
poi p B-98
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NASA Major Launch Record

o

” |

1973
MISSION/ LAUNCH |LAUNCH vmz_OU~ CURRENT ORBITAL PARAMETERS Mim_n.:q REMARKS

Intl Design VEHICLE| DATE | (Mins.) [Apogee (km)[ Perigee (km)] Incl{deg) | (kg) (Al Launches from ESMC, unless otherwises noted)

Skytab 3 Sawm 8 Jul 28 LANDED SEP 25, 1873 207500  Second manned visit 1o Skylab Workshop with Alan L Bean, Owen K.

207/CSM-197 (S) SA-207 [S) Garmiott, and Jack R. Lousma. Performed sysiems and operational

1973 S0A lests, conducied experiments, deployed thermal shiekl. Mission
Duration 1427 howrs 9 minutes 4 seconds

Inleisat IV F-7 (S) Allas-Contaur ~ Aug 23 1486.3 38057 34693 57 136871 Fourth generation salellite to provide increased capacity for Comsar's

1973 58A {AC-31) ($) commertial communications network.Reimbursable (Comsal).

Explorer 50 (S) Dela 97 Oct 25 ELEMENTS NOT AVAILABLE 397.2  Last interplanetary Monkoring Plationn lo investigate the Earth's

| 1973 78A _iS) racialion envwonment

Tranett (S) Scout B4 Oct 30 1083 1133 887 899 95.0  Navigauon sateita for the US Navy Reimbursatie (000).  (WSMC)

1873 BIA {S)

Mariner 10 Aflas-Contar  Nov3 HELIOCENTRIC ORBIT 504.0  Venus and Mercury fiyby mession; first dualplanet mission.

{Mariner/Venys/ (AC-34) (S) Photographed the Earth and the Moon on its fght 10 Venus; Verus

Mercury) (S) encounter (at 5,800 kim) on February 5, 1973; Mercury encounter (at

1973 BSA 704 km) on March 29, 1974; second Marcury encountar (at 48,069
km) on Seplember 21, 1974; third Mercury encounter (at 327 km) on
March 16, 1975. Engineering tests conducted batore attitude control

S was 6d dind transmitter commanded ol on March 24, 1975,

ITOS F {S) Deta 98 Nov 6 118.1 1508 1499 101.9 3450 Yo augment NOAA's satelite worid-wide weather observation

1973 88A S Capabiies. Reimbusable (NOAA) {WSME)

Swytab 4 (S) Saum B Nov 16 LANDED FEB B, 1974 29,750.0 Third manned visil o Skylab Workshop with Gerald P, Carr, Edward G,

1973 90A SA-208 {S) Gibson, and Wiliam R. Pogue. Performed Infight experimemns;
obtained medical data on crew; pertormed Kour EVA's. Mission
Suration 2017 hours 15 minutes 32 seconds.

Explorar 51 (S) Delta 99 Dec 16 DOWN DEC 12, 1978 663.0  Atmosphere Explorer; camried 14 instruments 1o study energy transter,

1973 1A [£3] atomic and molecular processas, and chemical reactions in the
Srosphers. G|

1974 1974

Skynat i-A (U) Deta 100 Jan1a DOWN JAN 25, 1974 4355  Communication satetite for the United Kingdom. Short cireut in

1974 02A )] eloctronics Caused vehicle taiure. Reimbursable (UK).

Centaur Proot Than v Feb 11 DID NOT ACHIEVE ORBIT Launch vehicle development tes! of the TRan IIIE/Centaur (TC-1);

Flight {Uy Centaur (76) (U) cared simulated Viking spacecraft and Sphinx. Liquid oxygen boost
pump faided to operate during Centaur starts. Destrucl command sent
748 secorxis atier Miolf
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NASA Ma

or Launch Record

-

1974

MISSION/ LAUNCH |LAUNCH 1M!_OO— CURRENT ORBITAL PARAMETERS _|WEIGHT REMARKS

Intl Design VEHICLE | DATE | (Mins.) [ Apoges ~x:.m_ Patliges (km)| incl (deg, {kg) {All Launches from ESMC, uniess otherwise noted)

Hetlios A (S) Than HE Dec 10 HELIOCENTRIC CRBIT 370.0  Study the Sun from an orba near the cenier of the solar system.

1974 97A Contawr 83 (S) rative with West Germany.

Symphonie A (S} Deolta 106 Dec 18 14350 38658 34871 3.6 402.0  Joint French-German communicahions satelde to serve North and

1974 101A S South America, Europe, Alrica and the Middle East. Reimbursable
(France/Gemany,

1978 1975

Landsat 2 {S) Oetta 107 Jan 22 103.t 913 801 988 9553.0  Second Earth Resources Technology Satelite o locate. map. and

1975 04A S) measure Earth resources parameters lrom space and demonsirate the

X of this 1o the ! ol the worids

s WG |

SMS-B (S) Detta 108 Feb 8 ELEMENTS NOT AVAILABLE 6280  Together with SMS-A, provide cloud-cover pictures every 30 minutes

1875 11A iS), 1o wealhermen at NOAA _Cooperatrve with NOAA

Intelsm IV F-8 (L) Allas-Cemtay  Feb 20 DID NOT ACHIEVE ORBIT 13871 Fourth generation satelite to provide increased capacity lor Comsat's

(AC-33) (U global commercial communications. network  Launch vehicle

mallunctioned.Reimbursabie (Comsat)

GEOS C (8) Deka 109 Apr9 101.7 857 816 115.0 3400  Oceanographic and geodelic satelkle to measure ocean topography,

1975 27A (8) 56a stae. and other joalures {WSMC)

Expiorer 53 (S) Scout 91 May 7 OOWN APR 9, 1979 196.7  Smal Asionomy Satelite 10 study X-ray sources within and beyond

1975 37A {s) the Miky Way galey {San Marco)

Tolesat C (S) Detta 110 May7 1439.6 35867 35842 3.8 544.3  Thed domestic communications satefite for Canada

1975 38A (5) Reimbuyrsable (Canada)

Imelsat IV F-1 (S) Adas-Cenmaue  May 22 1450.8 36120 36028 36 1387.1  Founh generation satelte to provide micreased capacity for Comsar's

1975 42A {AC-35) (S) commercial communications network  Last of the IV seres
Reimbyrsable {Comsa).

Nimbus F (S) Detta 111 Jun 12 107.4 ARARR 1100 996 827.0  Stabiized. Earth-orienied platiorm to tesl advanced systems for

1975 52A {S) cclecting med jcal and data

0s01(5) Deta 112 Jun 21 DOWN JUL 9, 1986 1088.4  Observe active physical processes on the Sun and how # intluences

1975 57A 8) the Earth and it envionment

Apolio Soyuz Satum B R AL DOWN JUL 24, 1975 14.856.0  Manned Apolio spacecraft with Thomas P. Staftord, Vance D. Brand

Test Project (S) SA-210 (S) and Donald K. Slayton Rendezvousad and docked with Soyuz 19

1975 68A spacecraft (aiso launched July 15, 1975) with Aleksey L.eonov and
Valeriy Kubasov on July 17, 1975, Mission Duration 217 hours 28
minutes 23 5600Nds.
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NASA Major Launch Record 1976
MISSION/ LAUNCH |LAUNCH| PERIOD _ CURRENT ORBITAL PARAMETERS Him_mzq REMARKS
intl Dasign VEMICLE | DATE | (Mins.) [Apogee (km})| Periges (kmj] "Wl (deg) | (k9) (All Launches from ESMC, unless otherwise noted)
CTS(S) Deha 119 Jan 17 14363 5859 35732 82 3470 E high-powered satelkte 10 provede
1976 04A 8) COMMUNICAtioNS i remMole areas. ative with Canada
Inetsat VA F-2 (S) Atas-Centaur  Jan 2¢ 1444 6 35965 35941 38 1515.0  Second improved saledite with double the capacity of previous
1976 10A (AC-37) (S) Inteisats lor Comsal's global commercial communicalions network
Reimbursable (Comsat)
Mansat A (S) Detta 120 Feb 19 1438.2 35800 35776 6.5 655.4 Comsat Maritime Sateflite lo provide rapid, high-quality
1976 17A (S} communications betwean ships al sea and home offices.
Reimbursable (Comsat)
RCAB(S) Oetta 121 Mar 26 1408.1 36536 35973 32 867.7  Second RCA domestic communications Satellite
1976 29A ) Reimbursable (RCA)
NATO WA {S) Detlta 122 A 22 1436.0 35788 35783 6. 670.0  Third-generation communications satelite for NATO.
1976 35A () Reimbursable (NATO)
LAGEDS (S) Detta 123 May 4 225.4 5945 5837 1099 411.0  Sokd, spherical passive salelite 1o provide a relerence poirt for laser
[ 1976 20A iS) aning exparreres pwewe) |
Comstar 1A (S} Atas-Centawr  May 13 1442 .6 35925 35902 386 14901 First domestic communications satellile lor Comsat
1976 42A JAC-38) {S) Reimbursable (Comsat]
Air Force P76-5 (S) Scout 94 May 22 105.6 1049 985 95.6 72.6  Evauale propagation eftects of dislurbed plasmas on rasar and
1976 47A S communications systems. Rembursable (DOD) (WSMC)
Marisat B (S) Deha 124 Jun § 1436.1 35799 35776 5.4 655.4  Second Comsat Maritime SateNite to provide rapud, high-guality
1976 53A &) communications between ships at séa and home offices.
Reimbursable (Comsat),
Gravity Probe A (S) Scout 95 Jun 18 SUBORBITAL FLIGHT 1025  Scentitic probe 10 test Enstein's Theory of Relatviy. (WFF}
S
Palapa A (S) Detta 125 wig 14359 36028 35537 23 5738 C Sateilite for
1976 66A ()
Comstar B (S) Atlas-Centaur  Jui 22 GEOSYNCHRONOUS ORBIT 14301 Second domestic communicalions sateMe for Comsat.
1976 734 {AC-40) (S) Reimbursable (Comsal).
MOSH(S) Defta 126 Jul 29 116.2 1519 1503 108 345.0  Second generation satellite for NOAA's world-wide weather
1976 77A (8) observation. Reimbursable (NOAA). (WSMC)
TP Il (S} Scout 96 Sep 1 DOWN MAY 30, 1981 166.0  Improved Trans# Navigation Satelite for the U.S. Navy.
1978 89A S Refrbursaie (DOD). (WSMC)
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NASA Major Launch Record , 1977
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MISSION/ LAUNCH |LAUNCH | PERIOD _ CURRENT ORBITAL PARAMETERS _im_nzq REMARKS
Intl Design VEHICLE| DATE | (Mins.) [ Apoges (km)[ Perigee (kmj}[ inci (deg) | (kg) (All Launches from ESMC, unless otherwise noted)
r(._uﬂ W Voyager 1 (S) TITANIE Sep 5 HELIOCENTRIC ORBIT 2086.5  Investigate ihe Jupier and Salum planelary systems and the
, 1977 B4A Centaur 107 (S) interpianetary medium between the Earth and Salum. Jupiter tiyby
. occurred oh March 5, 1979; Saturn flyby oocurmed on Novemnber 12,
| 1980; departod Sawm a1 3 high angie 10 Ihe ecliptic plane 10 obsarve
\ the large cloud-covered moon Than. Will not be involved in sy more
Wr.. IA 3 ﬂ planetary_encoumters.
: . ESAOTS {U) Deha 134 (U)  Sep 13 DID NOT ACHIEVE ORBIT 8650  ESA expenmenial communications satelite. Vehicle expiodad at 54
Inielsal VA F-5 (1)) Algs-Contaur  Sep 29 DID NOT ACHIEVE ORBIT 1515.0  Improved satelite with double the 88! of previous inteisats for
(AC-43) (U} Comsat's giobal commersial communications network. Launch vehicie
I .A H " tailed. Reimbursable (Comsat).
- v~ . ISEE AB DeWa 135 Oct 22 Dual paytoad International Sun Earth Explorer 10 the study interaction
! 1977 10RA (S} ) DOWN SEP 26, 19687 329.0 of 1he interplanstary medium with the Earth's immediate erwironment.
S 1977 1028 (S) DOWN SEP 26, 1987 157.7__ Cooperaive with ESA.
Transat {S) Scout 97 Oct 27 1089 1n 1060 89.9 939  improved Transd navigation saielike lor the U.S. Navy.
| A —..l 1977 106A {8}, Fenmtarsabls (DO0) WSMC) |
F ~oq H Meleosat (S) Dekta 136 Nov2z  1437.2 35875 35741 7.0 6353 mm> Meleorological saielte. Europe’s contribution o the Giobat
1977 108A (S)
t ‘. CS/Japan (S) Detta 137 Dec 14 1455.9 36185 36159 53 677.0 muv!s..nin_ communication satelite 8....!!
' 1977 11BA S) Reimbursable {Japan).
o4 b4 1978 1578 |
: " H Intelsat VAF3 (5)  Atas-Centawr  Jan6 1436.2 35792 35783 19 15150 Provide mcreased ielecommunications capaciy for inteisal's global
1978 024 (AC-46) (S} network_Reimbursable (Comas)
WE-A (S) Dekta 138 Jan26 14361 43036 28536 309 698.5  Inemational UNiraviclet Expiorer to oblain :.o: resoition data of stars
s 1978 12A (S) and planets in the UV region of the ive with ESA.
Ww 3 | n E Fisatcom-A (S) Allas-Contawr  Feb 9 14365 35807 35774 61 1863.3  Provide communications capability fof the cw>.“ and the LUSN for fieet
- | 1978 16A (AC-44) (S) relay and fleet broadcast_Reimbyrsable {DOD).
Landsat-C (S) Dehta 139 Mar5 103 1 917 897 98.8 900.0  Thind Earth Resources Technology Satetite 1o shudy the Earih's
1978 28A ] naiural Measure waler, ag fieice, and mineal
e Oscar8 {S) 103.0 908 898 98.9 273  deposits. Carried Lewis Research Center Plasma interaction
'ﬂ“ﬂ H P. 1978 268 Experiment (PIX-1) and AMSAT Oncar Amateur Racik communications
PIXA(S) CURRENT ELEMENTS NOT MAINTAINED  34.0  relay satelife. Reimbursable (OSca’AMSAT)
: 1976 26C
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NASA Major Launch Record Hoatimi e 1978

L
A .

MISSION/ LAUNCH |LAUNCH | PERIOD — CURRENT ORBITAL PARAMETERS _im_ﬂ.z,_. REMARKS
Intl Design VEWICLE | DAYE | (Mins.) [Apoges (k)] Periges {kmj[ Incl{deg)| (kg) {All Launches trom ESMC, unless otherwise noted)
. Tiros:N (S) Allas-F Oct 13 1018 851 836 89.0 14050  Third g polar oriting 1o provide
TR, - | r 1978 96A ™) ‘ ang data. Operaied by NOAA.
; Nimbus-G (S) Detla 145 Oct 24 104.0 970 925 994 987.0  Carned advanced sensors and techrology 1o conduct experiments in
1978 98A {S) Ppolktion . and ESA received
¢ Cameo 1040 870 225 894 naﬂanaueaam.«%eﬁ Z_o-aaﬂa!a:_g zﬁgo the Dexta
T | 3 n 1978 968 vehicie released hium over Northar Scandinavia and barum over
Northem Alaska as pan of Project CAMEQ {Chemicaily Acive Matenal
Ejected in Orbit).
HEAD-8 (S) Atlas-Centaur  Nov 13 DOWN MAR 25, 1982 3152.0  Second Hgh Energy Astronomical Observatory: carmed a farge X-ray
. 1978 100A {AC-82) (S) telescope to study the high energy universe, pulsars, neutron stars,
[ |4 P black holes, quasars, rade galaxies, and supemovas.
h NATONIC (S) Deha 148 Nov 18 1436 5792 5782 3.2 706.0  Third-generation communications satelite fof NATO.
1978 106A 18) Reimbursable (NATO)
' Telesat D (S) Deita 147 Dec 15 14429 36022 35818 1.3 887.2  Fourth domestic communications satelite for Canada,
1978 116A 8) Reimbursable (Canadal
| [] w.,.n w. 1979 7979
SCATHA (S) Daita 148 Jan 30 1415.7 42425 28348 55 658.6  Spacecraht Charging al High Altitudes (SCATHA) camied 12
! 1979 07A S) experiments to investigale electrical siatic discharges that aftect
P satees Remmbursable (DO0)
! SAGE/AEM-2 (S) Scout 99 Feb 18 DOWN APR 11, 1989 127.0  Swatosphenc Aerosol and Gas Experiment Applications Explorer
ﬁ L wr A H 1979 134 [ Mission, S mag vertical protiles of ozone, aerosol, nitrogen dioxide,
and molacular extinction anpund the (WF|
Fhsaicom B (S) Aflas-Contar  May 4 14361 35837 35736 4.7 18761 Provide communicalions capabilily 1or the USAF m:n the USN for lleet
1979 38A (AC47) (S) reiay and figet broaccas!. Rermbursatie (DOD) (WFF)
M UK-8 (S} Scout 100 DOWN SEP 23, 1990 1545  Measure ulra-heavy COSMIC ray particies and study low-energy Cosmic
er/& J F | 1973 474 8 Xrays Rermbursala (UK) wsme) |
| ’ NOAA-8 (S) Atlas-F Jun 27 101.0 813 797 985 14050  To provide 82-.#53 coverage of the Eanh and high-accuracy
1979 S7A S} world-wide met | data. Reimbursable (NOAA). (WSMC!
Westar C (S) Delta 149 Aug 9 1436.2 35793 5782 00 5715  Domestic communications sateltile for Westem Union
L P 1979 72A ) Reimbursable (WU)
h
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Ao 1981

LAUNCH |LAUNCH| PERIOD| CURRENT ORBITAL PARAMETERS _|WEIGHT

P QI S S

t G+ §

e

r -
“’ -

X X" X X 1A

I ¥ ¥ Y ¥ ¥ X X X

MISSION/ REMARKS
intl Design VEHICLE| DATE | (Mins.) [ Apoges (km)] Perigee (kmj[ Inci (deg) | (kg) (AN L hes from ESMC, unless otherwise noted)
STS-1(S) Shutile (S) Apr 12 LANDED AT DFRF APR 14, 1981 First Manned orbital 1est Thght of the Space Transporiation System with
1981 J4A (Columbia) John W. Young and Roben L. Crippen to venly the comtunad
performance of the Space Shuttle Vehicle, Mission duration 54 hours
20 minutes 32 seconds
NOVA-1 (S} Scout 102 May 15 ELEMENTS NOT AVAILABLE improved Traneit satefida for the Navy's operalionat navigation sysiem
1981 44A (S) Reimbursabie (000}
GOES E {$) Deha 154 May 22 14361 35782 Pant of NOAA's Oparati Satelite
1961 49A 5] system 10 provice near continual, high resolution visual and infrared
over large areas. ResTbursable (NOAA)
intolnal V-8 F-1 (S} Atias-Centaut  May 23 1438.2 35768 sanes of 10 provide
1981 50A (AC-56) {S) telecommunications capacity for Infeisal's global network
Reimbursable (Comsat
NOAA-C (S) Allas 87F Jun 23 1018 835 To pravide continuous coverage of the Earth and provide
1981 59A (S) high-accuracy woridwide maigorologicat data
Reimiarsable (NOAA) (WSMC)
OE A8 §(5) Delta 155 Aug 3 Dynamic Explorer (DE-A & B); dual spacecrafi 10 Study the Eanh's
1981 70A (S) 4104 495 electromagnetic fields. {WSMC)
1981 708 {S) DOWN FEB 19, 1983
Frsatcom E {U) Allas-Centavr  Aug 6 1460.0 36222 Provide communications capabiity lor the USAF and the USN for tieet
196) TIA (AC-59) () relay andt tieet brosdcast _Reimbursable (DOD:
SBS-B Oeka 156 Sep 24 14361 35785 Satelile Business Systems (SBS) 1o provide hully switched private
1981 96A S) Petworks 10 businesses, government agencias, and othes
organizations with farge, varied COMMUMNCAIONS requiremens.
Rsinbursable (SAS).
SME (S) Deka 157 Oct 6 94.7 502 Sotar Mesosphere Explorer, an atmospher reseacch salefile 10 study
1981 100A {S) reactions between sunlighl, ozane and other chemicals in the
UoSAT 1 (S} DOWN OCT 13, 1999 atmasphere. Carried UoSat-Oscar 9 (UX) Amateur Radio Salelite as
1981 1008 load. Reimbursable {LJoSat-Oscar 9)
STS2(S) Shattle (S) Nov 12 LANDED AT DFRF NOV 14, 1981 Second Manned orbilal test tight of the Space Transportation System
1981 111A {Columbia) with Joe E. Engle and Richard H Truly to verily the combined
performance ot the Space Stutie vehicle, OSTA-1 payload
demonstrated capability to conduct scientific research in the allached
mode  Mission duration 54 hours 13 minutes 13 seconds
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NASA Major Launch Record 1982
WMISSION/ LAUNCH [LAUNCH vm:_oo_ CURRENT ORBITAL PARAMETERS _im_n._.:. REMARKS
int! Design VEHICLE | DATE | (Mins.) [ Apogee (km)] Perigee (km)] ncl (deg) | (kg) (All Launches from ESMC, unless otherwise noted)
Intelsat V-E F-5 (S) Alas-Contawr  Sep 78 14361 35805 35768 01 1928.2 savies of 10 provide i
1982 97A (AC-60) (S} telecommunications capacly for intetsal's global network. Carried
Maritime Communications Services (MC5) package lor INMARSAT.
Reimbursabie (Comsat).
RCA-E (S) Delta 165 Oct 27 1436.2 35791 00 11163  RCA domesiic COMMUNICAtONS 5ateite
1982 105A (S] Rewmbursable (RCA)}
5TS5(S) Shutile (S) Nov 11 LANDED AT DFRF NOV 16, 1982 First operationat tight of STS with: Vance Brand, Robert Overmayer,
1962 110A (Columbia) Joseph Allen and Wiktam Lenoir. Two satelites Oeployed:
5B8S-C (5) Nov 11 14381 5788 35786 0.0 33448 SBS-C (Rembursable - SBS) and Telesat-C (Reimbursable - Canada).
1942 1108 Demonsirated abity %0 conduct routing space operations. Mission
Telesat-E (S) Nov 12 14361 35794 5779 00 4443 4 duration 122 hours 14 minules 26 seconds
1982 110C
963 1983
IRAS {S) Detta 166 Jan 25 102.9 905 887 981 1075.9  Infrared Astronomical Satellite to mahe the first all-sky survey for objects
1983 04A )] that emit infrared radiation and o provide a calalog of inlrared sky maps.
POXH(S) 102.4 B86 B55 100.1 Cooperative with the Nethertants
1983 048 Lewis Research Centes Plasma intecaction Experiment (PIX). 1o
investigate imeractions between gh vollage systerns and space
stvironment, activiried by Defta atter IRAS separation.
NOAA-S (S) Atlas 73E Mar 28 101.2 8255 805 98.8 mao Tiro: to provide pe of the Earth
1983 224 (&3] and provide high-accuracy woridwide meteorlogical data,
Peimixrsable NOAA). W)
5TS6(S) Shutie (S) Apr 4 LANDED AT DFRF APA 9, 1883 Second operalional Hight of the STS with Paul Weitz, Karol Bobko,
1983 26A {ChaNtenger) Donald Petersan, Story Musgrave. Deplayed Tracking and Dala Relay
TORS-A(S) A 4 14363 35804 5776 2.3 17014.0  Salelite (TORS) to provide improved tracking and daia acquiskion
1983 26B Bervices to spacecralt in low Earth ortd; performed EVA. Mission
guration 120 hours 23 minutes 42 seconds.
RCAF (8) Delta 167 Apr 11 14381 35790 35781 0.1 1116.3  RCA domestic communications satelite.
1983 30A 8 Reimbursable (RCA)
GOES 6(S) Delta 168 Ape 28 1436.4 358941 35776 01 83B.0  Part of NOAA'S L y Operali i Satolte
19683 41A (S} system 1o provide near continus, resoltion visual and infrared
imaging over large areas. Reimbursable (NOAA).
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MISSION/ LAUNCH |LAUNCH _umz.Oo_ CURRENT ORBITAL v»:»!m,_.mxwLim_Ox._. REMARKS
Intl Design VEMICLE | DATE | (Mins.) [ Apoges (km)| Perigee (km)[ inci{deg) | (kg) (ANl L hes from ESMC, uniess otherwise noted)
- STS9 (5) Shutle (5) Nov 28 LANDED AT DFRF DEC 8, 1983 Fifth operational fight of STS with John W. Young, Brewster W. Shaw,
Jaszeed w Spacstab-1 (Cotumbia) ., Owen K. Gamot, Robert A H. Parker, Byron K._Lichtenberg, and
1983 1164 Uit Merbold (ESA). Spacelab-1, a multi-ciscipine science payload,
. camed n Shuttie Carga Bay. Cooperative with ESA, Misaion Duration
! 247 hours 47 minutes 24 seconds.
. 1984 1964
ﬁ{. A.d Wﬂ - STS41.B(S) Sruftle (5) Feb 3 UANDED AT KSC FEB 11, 1984 Fourth Challenger tght with Vance D Brand. Robert L Glbson, Bruce
1984 11A {Challenger) McCandiess, Ronaki E. McNair and Robert L. Stewart. Deployed
Westar 6{U) Feb3 RETRIEVED NOV 16, 1984 {51-A) 3309.0  Westar (Relmbursabie - WU), and Paiapa B-2 (Relmbursable -
1984 118 Indonesia). Both PAM's lalled; both saleftes retrieved on STS 51-A
AT (S) Feb3 DOWN FEB 11, 1984 234.0  mission. Rendezvous lests pertormed with IRT, using deflated targel.
[ w.n n 1984 11C Evalialed Manned Maneuvering Unit (MMU) and Maniulator Foot
) Patape B-2 (U) Feb 6 RETRIEVED NOV 16, 1964 {51-A) 3419.0  Resiraind (MFR). Firsi STS landing at KSC. Mission duration 191 hours
1984 11D 15 minutes 55 seconds.
: Landeat 5 (S) Dela 174 [ 58.8 702 697 98.2 1947.0  Eanh resources lechnology satellile to provide continung Earth remote
L 1984 21A (&) sersung data. Instruments inchuded a muktispectral scanner and
i q{ Wl. u LIoSAT () 984 691 674 08.1 52.0  thematc mapper. Reimbursable (NOAA ). UoSAT sponsored by
o 1984 218 AMSAT (Rewriborsabie - AMSA
J STS 41 (5) Shuttle (S) Apt 6 LANDED AT DFRF APR 13,1984 Fifth Challenger flight with Robert L. Crippen, Frances R. Scobee,
[ 1984 A {(ChaNenger) Temry J. Hart, George D. Nelson and James D. Van Hoften. Deployed
' LDEF (S} Apr 6 RETRIEVED JAN 20, 1990 {STS-32) 9670.0  LDEF: SMM retrieved and repaired in Cargo Bay; redepioyed April 12
— t- wu “ , 1984 348 Mission duration 167 hours 40 minules 7 seconds
i Inteisal V-GF-8{U)  AtasCentaur Jun9 DOWN OCT 24, 1984 1928.2  Advanced senes of spacecraft to provide increased
1984 57A (AC-62) (L \elecommurnications capacity for inlelsal's global network. Casried
Maritime Communications Services (MCS) package for INMARSAT.
. Vehicle taled to satefite in uselul ortit. Reimbursable (Comsat)
wu.uw& n ' AMPTE Deka 175 Aug 16 Three active particle iracer explorers: Charge
g CCE(S) 8 835.4 49817 874 38 2420  Comgposition Expiorer (CCE) provided by the U.S.. lon Release Module
1984 89A {IRM) provided by the Federal Repubkc of Gsrmany ; and the United
IRM () 2653.4 113818 402 27.0 605.0  Kingdom Subsatefite (UKS) provided by the UK; 1o shudy the transfer of
' 1984 8aB mass from the solar wind 1o the magnetosphere. international
g a u UKS (S) Cooperative
1984 88C 2659 6 113417 1002 26.9 770
b
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NASA Major Launch Record 1985

k
A QU ST S

MISSION/ LAUNCH [LAUNCH vmm_Oc_ CURRENT ORBITAL PARAMETERS _imﬁzq REMARKS
Intl Design VEHICLE | DATE | (Mins.) | Apogee [km)| Perigee (km)| inci(deg) | (kg) (ANl Launches from ESMC, unless otherwise noted)
Eya 1985 1985
i 1 STS51-C(9) Shuttle (S} Jan 24 LANDED AT KSC JAN 27, 1984 Third Disoovary thght with Thomas K. Mattingly, .oren J. Stuiver,
1985 10A (Discovery) Elson §. Onizuka, James F. Buchii, and Gary E. Payton
i 000 (5) ELEMENTS NOT AVAILABLE Deployed unannounced payload for DOD. (Reimbursable - (DOD))
, 1985 108 Mission duration 73 hours 33 minutes 23
b ....J Intelsat V-AF-10(S)  Atias-Centaur  Mar 22 1436 1 35807 35768 0.0 1996.7  Firstin a senies of improved Commercial Communication satelites for
Rl 3 ﬂ 1985 25A {AC €3) (S} Intelsat,_Rgimbursable (Comsat)
STS51-D(S) Shuttke (S) A2 LANDED AT KSC APR 19, 1985 Fourth Discovery tlight with Karol K. Bobko, Donald F Wiiams,
1985 28A (Discovery) ¥ Rhea Seddon. S David Gniggs. Jefirey A. Hoftman, Charles D.
Telesat-| {S) Apr 13 1436.0 35786 35777 0.3 3550.0 Waker. and E. J. "Jake” Gam (U.S. Senalor}. Deployed Syncom
1985 288 (Reimbursable - Hughes) and Telesat (Reimbursable - Canada)
ﬁ &‘ n " Syncom V-3 (S} Apr 12 1438.2 35809 35768 1.4 BBBYS.0  Syncom Sequencer taled 10 stan, despite attempts by crew, remained
. 1985 28C inoperable unti restaned by crew of 51-) {August 1985). Mission
duration 187 hours 54 minules
) STS51-B(S) Shwttle (S) Apr 29 LANDED AT DFRF MAY 6, 1985 Sixdh Chalienger flight with Robert F. Overmeyer, Frederick D.
Spacelab-3 {Challenger) Gregory, Don Lind, Norman £. Thagard, Wiliam E. Thornton, Lodewilk
1985 34A DOWN DEC 15, 1986 47.8  Vanderberg, and Taylor Wang. Spaceiab-3 (Cooparaiive witn ESA)
mission to concuct science and

Deployed Northern Utah Sateliite (NUSAT) (Reimbursable - Northem
Wah Uiniversity). Global Low Orbiting Message Relay SateMte
(GLOMR) (Reimbursable - DOD) ailed 1o depioy and was returmned.
Mission duration 167 hours 55 minutes 23 seconds.
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STS 51-G (S} Shuttle (S) Jun 17 LANDED AT EAFB JUN 24, 1985 Fifth Discavery fligh with Daniel C. Brandensten. John O. Creighton,
1985 48A (Discovery) Shannon W. Lucid, John M. Fabian, Steven R. Nage!, Patrick Baudry
’ Morelos-A (5) n 17 1438.2 36793 35782 0.0 3443.0  (France), and Prince Sultan Saman Al-Saud (Saudi Arabia). Depkyed
» 1985 488 Morelos (Reimbursable - Mexico), Arabsat (Rewrbursable - ASCO)
Wu.vv/n : F ARABSAT-A (5} Jun 18 1436.2 35807 35768 0.0 3499.0  and Teistar (Reimbursable - ATAT). Deployed and retrieved Spartant,
a 1965 48C Mission duration 168 hours 8 minutes 48 seconds.
TELSTAR 3-D (S) Jun 19 1438,1 25804 35770 0.0 3437.0
1965 48D
P SPARTAN 1 (S} Jun 20 RETRIEVED JUN 24, 1985 2051.0
‘a %d H n 1985 48E
>3
h
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NASA Major Launch Record 1985

L
.3 .0

MISSION/ LAUNCH |LAUNCH | PERIOD __ CURRENT ORBITAL PARAMETERS mim_nz.__ REMARKS
o ..aﬂ intl Design VEHICLE | DATE | (Mins.) [Apoges (km)] Perigee (km)[ Inci{deg)| (kg (All Launches from ESMC, uniess otherwise noled)
* 1 STS 61-A(S) Shuttie (S) Oct 30 LANDED AT EAFB NOV 6, 1985 Eighth Challenger light wilth Henry W. Hanstield, Steven R. Nagel,
Spacelab 01 (Chalienger) Bonrwe J. Dunbar, James £ Buchk. Guion 5. Biutord, Ernst
1985 104A Messerschmid (Germany), Reinhard Furrer (Genmany), and Wubbo
\ GLOMR (S) DOWN DEC 26, 1986 267.6  Ockals (Dutch). Spacetab D-1 mission (Cooperative with ESA) 1o
W JA H 1985 1048 conduct scientific experiments. Deployed GLOMR (Reimbursable -
Il 3 3 DOD). Carmed Materials Experiment Assembly (MEA) tor on-orort
processing of materials science experiment specimens. Mission
duration 168 hours 44 minuies 51 seconds.
m _A 8T8 6Y-B(S) Shuttie (S) Nov 26 LANDED AT EAFB DEC 3, 1985 Second Atlantis Fhght with Brawster H_ Shaw, Bryan D. OConner,
H H 1965 105A (Allantis) Mary L. Cleave, Sherwood C. Spang, Jery L. Ross, Rudollo Neri Vela
. Morsios B (S} Nov 27 14361 35794 35780 AB | 4539.6  [Morelos), Charles D. Wakar (MDAC). Deployed Morelos
. 1985 1098 [Reimbursable - Mexico), Aussat (Reimbursable - Australia), and
Ausasi-2 (S} Nov27  14368.2 35794 35780 00 4569.1  Satcom (Re - ACA). Dx n space
1985 108C by manually assembling EASE and ACCESS Expeniments. Deployed
t A wﬂn W Saicom (S) Nov28  1436.2 35796 35781 o.p 72253 Station Kseping Targel (OEX) to conduct advanced Station Keeping
1985 109D Tests. Mission duration 165 hours 4 minutes 49 seconds.
i OEX Targat
b 1985 109E DOWN MAR 2, 1967
! AF-18 Scout 106 Dec 12 ‘A Force instrumented les! vehicle {Dual Payload)
~ E w.. & g 1585 114A (S) (s) 94.8 691 an 37 Resmtursabie (DOD). (WFF)
1965 1148 {S) DOWN AUG 9, 1387
1 1986
8T561-C(S) Shuttie (S) Jan 12 LANDED AT EAFB JAN 18, 1986 Seventh Columbia tight with Robant L. Gibson, Charles F Soiden, Jr.,
. 1986 03A {Columbia) Franklin R. Chang-Oiaz, George D. Neison, Sieven A Hawiey, Robert
w.u. /A H SATCOM () Jan12 14362 35795 35780 0.0 7225.3  J. Cenker (RCA), and C. Wikam Netson (Congressman). Deployed
1966 038 Satcom (Raimbursable - RCA). Evakuated maleriat science 1ab payload

camer and processing faciiities. Carried HHG-1 10 accommodate GAS
loads. Mission duration 148 hours 3 minutes 51 seconds
STS51L (L) Shuttie (U} Jan 28 DID NOT ACHIEVE ORBIT Ninth Challenger Night with Francis R. Scobee, Michael J. Smith,
TDRSB (U (Challenger) 2103.3  Judth A Resnik, Efigon S. Onizuka. Ronald E. McNaw, Gragory Jarvis
(Hughes), S. Christie McAulitte (Teacher) Approximately 73 saconds
into flight, the Shuttle exploded.
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1988

PERIOD | CURRENT ORBITAL PARAMETERS | WEIGHT

REMARKS

MISSION/ LAUNCH JLAUNCH
Intl Design VEHICLE U)._,m (Mins.) [ Apogee (km)| Perigee (km)[ inci (deg) | (kg) (Al L from ESMC, untess otherwise noted)
S008-3 Scout 110 129.6  Two Transt navigation saleies in a stacked conliguration for the U S.
1986 33A (S) S Navy. Resmbursale (DOD) (WSMC)
1988 338 (S]
Nova ¥ Scout 111 Jun 16 1705  Wmproved Transkt Navigation Saleie for the U.S. Navy.
1988 52A 8) Reimbursabie (DO0) (WSMC)
$008-4 Scout 112 Aug 25 128.2  Two Transt navigation salelites in a stacked contiguration for the U S
1988 74A (5) ® Navy. Reimtaursabie (DOD). {WSMC)
| 1986 748 (S)
NOAA-H (S} Allas 63E Sep 24 1712.0  Operational emvonmenal satelte lor NOAA - Cammed Search and
1968 89A S Rescue Insiruments provided by Canada and France.
Reimbursable (NOAA) {WSNC)
ST5-26 (S) Shuttle (S) Sep 29 LANDED AT EAFB OCT 3, 1988 Sixth Discovery {light with Frederick H. Hauck, Richard O. Covey,
1968 914 (Discovery) John M. Lounge. David C. Hilmers, and George D. Netson. Deployed
TDRS-3 (S) Sep 28 1434.8 35803 35719 0.1 22249 TORS-3. Pertormed experiment activities for commercial and scientitic
19688 918 middeck experiments. Mission Duration 97 hours 0 minutes 11
s6conds
ST§-27 Stuttie (S) Sep 29 LANDED AT EAFB DEC 6, 1988 Third Allantis thgit with Robert L Gibson, Guy S. Gardner, Richard M.
1588 106A (Atiantie) Multane, Jerry L. Ross and Wiliam M. Shepherd. DOD Mission.
[s0] Mission Duration 105 hours 05 minutes 37 seconds.
1988 1068
1989 1989
518-29 Shuttle (S) Mar 13 LANDED AT EAFB MAR 18, 1989 Eighth Discovery fkight with Michaei L. Coats, John E Blaha, Jamas
1989 21A (Discovery) Bagian, James F. Buchi, Robert Springer. Deployed a new Tracking
TORS-D 14381 35808 35768 0.0 2224 m-.n Data Retay Sateite. Parformed commercial and scientiic
1669 218 . Misgion Duration 119 hours 38 mirutes 52 seconds,
STS-30 Shuttie (S) May 4 LANDED AT EAFB MAY B, 1989 ma::: ‘Atiantis flight with David M, Waker, Ronaid J. Grabe, Mary L.
1989 33A (Attantis) Cleave, Mak C. Lee, Morman E_Thagard Deployed the Mageltan
Magehan TRANS-VENUS TRAJECTORY spacacraft on a Mission toward Venus. Performed commercial and
1989 338 Beientific middeck experiments. Mission Duration: 96 hours 56
minsgs 25 seconds.
STS-28 Shuttie (S) Aug 8 LANDED AT EAFB AUG 13, 1989 Ninth Columbia flight with Brewster H. Shaw, Richard N. Richards,
1989 61A (Colambia) David C. Leetsma, James C. Adamson, and Mark N. Brown. DOOD
Mission. Mission Duration: 121 hours D0 minutes 09 seconds
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NASA Major Launch Record

1990

MISSION/ LAUNCH [LAUNCH| PERIOD| CURRENT ORBITAL PARAMETERS sz_nz.ﬁ REMARKS
intl Design VEHICLE | DATE | (Mins.) [ Apogee (km}| Perigee (km]] incl (deg) | (ka) {All Launches from ESMC, unless otherwise noted)
STS-3 Shutile (S) Apr 24 LANDED AT EAF8 APR 29, 1990 Tenth Discovery flight with Loren J. Shrver, Charles F. Bolden, Bruce
1990 37A (Discovery) McCandiess, Steven A. Hawley, and Kaltwyn D. Sulvan. Deployed
HST 97.0 619 610 28.5 113554  the Edwin P I.gva :onwvnoa ~w§o§ gﬂiw.ummﬁogy e ans
1990 378 ohservalory signed 1o operate above arth's e nt af
obscuring atmosphere to obsarve celestial objects al ulraviowt, visible
and near-infrared wavelengihs. Jonl NASA/ESA mission  Mission
Duraton: 121 hours 16 minutes 5 seconds
Macsat Scout 113 May 9 985 765 805 3.0 89.9  Two Multiple Access Communications SateMtes (MACSATS) to provide
1990 43A/8 $) global store-and-torward message reiay capabiiity for DOD CW..G2>@|.
Rermtursable (DOD)
ROSAT Dela 2 Jun 1 961 578 560 53.0 24211 Roemgen Sateflite (ROSAT), an mnﬂiﬂ class scienthc mwa".m
1990 49A (&3] gured to a large X-ray 10 study X-ray
emussions from non-solar celestal objects. IMemational cooperative
ram with NASA Germany and the UK
CRRES Adas-Centawr  Jul 25 591.0 33575 323 18.2 Combined Release and Radiation Ettects ,mm_w_!m Aom.xmwv which
1990 65A {AC-69) (S) uses chemical releasas to siudy the Earth's magnetic fields and the
plasmas. o ionzed gases, thal travel through them. Joint NASA/DOD
progam _
STS-41 Shuttle (S) Oct 6 LANDED AT EAFB OCTY 10. 1990 Eleventh Discovery fhght with Richard N B.Q.Wam. xo%anc Cabana,
1990 90A {Discovery) Bruce E. Melnick. Wiliam M. Shepherd, and Thomas G
Ulysses HELIOCENTRIC ORBIT 20078.5  Deployed the cﬂﬂmmm Hmnomn-w:. ﬂ joirt z>m?mmw>aa 3.3_0“._ _Mm ﬂ§
1990 208 the poles of the Sun and Ihe interplanetary space ve an w
the poles. Mission Duration: 98 hours 11 minutes 0 seconds
5TS-08 Shutiie (S) Nov 15 LANDED AT KSC NOV 20. 1980 Seventh Aflantis thght with Richard O. Covey. Roben C. Springer. Carl
1990 97A (Allartis) J. Meade, Frank L. Culbertson and Charles 0. Gemar. DOO Mission.
DOD ELEMENTS NOT AVAILABLE Mission Duration: 117 hours 55 manutes 0 seconos.
1990 978
$78-35 Shuttle (S} Dec2 LANDED AT EAFB DEC 11, 1930 Eleventh Columbia flight with Vance D. Brand, John M. Lounge,
1990 108A (Columbia) '_”».:3 “:uow:::.wv ﬂow_au. A uu:MM..:Wcox)mm DJE:? Wo.ﬁm.“_! \.,.,_@
arise, a ance. ro-1, a Space
altached payload to acquire high priority astrophysical data on a variety
ol celestial objects Mission Duration: 215 hours & minutes 0
seconds
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NASA Major Launch Record 1991

MISSION/ LAUNCH |LAUNCH | PERIOD “ CURRENT ORBITAL PARAMETERS _im_o..:. REMARKS

int) Design VEHICLE| DATE | (Mins.) | Apogee ..5.: Periges {(kmj inci{deg) | (xg) (Al Launches trom ESMC, uniess otherwiss noted)
STS-48 (S) Shuttle (S} Sep 12 LANDED AT EAFR SEP 18, 1991 Thineenth Discovery fight with John O. Creighton, Kenneih S.

1991 63A {Discovery) Reightier, Mark F. Brown, James F. Buchl, and Charles D. Gemar. The
UARS 6532.2  Upper Atmosphere Research Satefite (UARS) will study physical

1991 638 processes acting within and upon the siralosphere, mesosphere, and

tower 1 0. Mission Duration: 128 hrs 28 min 17 sec.

ST5-44 (S) Shuttie (S} Nov 24 LANDED AT EAFB DEC t, 1991 Terth ANantis tightwih Frederick D. Gregory, Terence T. Henricks, F.
1991 BOA (Atlantin) Story Musgrave, Mario Runco, Jr., James S. Voss, and Thomas J,
DSP Nov 25 ELEMENTS NOT AVAILABLE Henngn. A mission lor the D of Delense to

199t 808 Dather cata for their programs. Deployed Defense Support Program

salelite (DSP). The mission was shortensd when an inedial
Mmeasuremant unit falled on the sixih day of the mission. Mission
Ouration: 170 s 52 min 36 sec.
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Section C
Procurement, Funding and Manpower
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NASA Contract Awards By State
(FY 1991) EDUCATIONAL EDUCATIONAL

TOTAL BUSINESS & NONPROFIT TOTAL BUSINESS & NONPROFIT
STATE {THOUSANDS) {THOUSANDS) (THOUSANDS) | STATE (THOUSANDS} (THOUSANDS) (THOUSANDS)
Alabama 1,132,872 1,108,351 24,521 Nebraska 836 116 720
Alaska 6,725 .- 6,725 Nevada 1,186 653 533
Arizona 32,393 13,829 18,564 New Hampshire 12,594 3,161 9,433
Arkansas 343 15 328 New Jorsey 144,548 138,453 6.035
California 3,100,916 2,933,315 167,601 New Mexico 57,120 50,156 6,964
Colorado 265,907 243,986 21921 New York 61,196 33,269 27927
Connecticut 60.323 57,740 2,583 North Carctina 10,663 2,012 8.651
Delawars 3,128 1,057 2,07 North Dakota 181 -- 181
District of Columbia 95,436 68,367 27,069 Ohio 256,745 226,374 30,371
Florida 1487017 1,475,556 11,461 Oklahoma 5,934 183 5,741
Georgia 17.756 8,756 9,000 Oregon 5,986 2.684 3,302
Hawaii 7.434 260 7.174 Pennsylvania 188,386 171,745 16.641
idaho 1,733 40 1,693 Rhode Island 2,893 527 2,366
Hinois 17,417 5,963 11,454 South Carolina 1.790 369 1,421
indiana 18,399 12,998 5,401 South Dakota 694 92 602
fowa 10,303 366 9,937 Tennessee 36,728 20128 16,600
Kansas 3,754 1,563 2,201 Texas 1,238,002 1,151,901 84,101
Kentucky 2,926 2,085 841 ttah 444,878 442744 2,134
Louisiana 394,068 391,877 2,091 Vermont 793 679 114
Maine 951 119 832 Virginia 432,317 398,081 34,236
Maryland 895,979 B04,012 91,967 Washington 39,219 31,240 7979
Massachusefts 112,796 27,526 85,270 West Virginia 4213 1B9 4,024
Michigan 30,904 5,203 25611 Wisconsin 48,566 35,350 13,216
Minnesota 5,983 3,302 3681 Wyoming 186 - 186
Mississippi 318,588 315,161 3,427 Total $11,035.988 $10.204,229 $831,759
Missoun 16,620 12,486 4.134 Note:  Excludes smafler procurements, generally those of $25 000 or less: aiso excludes
Montana 663 o 663 Bwards piaced through other Govemment agencies. awards outside the U.S., and
actions on the JPL contracts.
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Procurement Activity
AWARDS TO BUSINESS FIRMS BY TYPE OF EFFORT
TOTAL PROCUREMENT BY INSTALLATION (FY 1991)
NUMBER OF TOTAL
(FY 1991) CATEGORY COMIRACTS  (MILLIONS)
101AL 5.690 $10.204.6°
AWARDS Ael & Space T 00 005.3
ronautics echnology 1,001 AK .
INSTALLATION (MLLIONS) PERCENY Space Science & Appications s21 a3z
Space Fhight 141 5481
IQTAL $13.159.0 1000 Space Operations 72 3533
Commercial Programs 40 955
Marshall Space Flight Center 31248 237 Space Station 27 5002
Other Space R&D 8 2905
Johnson Space Center 28419 201 Other R&D a7 168
ADP & Telecommunication 7 3349
. 1
Goadard Space Flight Center 2,003.8 15.2 %H ) _Mow! mnS Rebidg. o_m Eup 19¢ 1,096.4
ration -owned Facilities 58 414.2
Kennedy Space Center 1,409.7 10.7 Professional, Admin. & Mgmt Suppon 214 1,1168
Utilies & Housakeeping a7 2166
NASA Resident Office/JPL 1,1738 89 Consir. o Structures & Faciiies 157 3084
Maird , Repal, Alter_of Real Prop, 286 1423
Headquarters 954.8 7.3 Other Services 369 254.1
A #i m, Explosives
. mmynition 10 2838
Lewis Rasearch Center 8124 6.2 Space Vehicks 57 1.626.4
Engines. Turbines & Cormponenis 17 B66.2
Ames Ressarch Center 520.2 3.9 Communication, Detection & Coherent Radiation Equipment 122 256
[ ic Equi ¢ 50 105
Langiey Research Center 404.6 3.1 &l Y 370 297
ADP Equipment, Software, Suppies & Support Equipment 769 168.2
’ Fuets, Lubricants, Ots & Waxes 23 233
Stennis Spaca Center 130 9 Other Supplies & Equipment 457 583
* Excludes smaller procuremants, generally those of $25,000 or less.
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Principal Contractors (Business Firms)
One Hundred Contractors (Business Firms) Listed
According To Total Awards Received
{FY1991)
Contractor and Principle Awards Contractor and Principle Awards
Place of Contract Performance (Thousands)  Percent Place of Contract Performance {Thousands)  Percent
Total Awads To Business Firms 1047382 10000 | 13. USBIBooster Production Co 197,660 190
Huntsville, AL
1. RockweH inlernational Cop 1,559,634 1497 14 TRWinc 192,015 154
Canoga Park, CA Redondo Beach, CA
2. McDonnell Douglas Corp 1,089.205 10.45 15. Loral Aerospace Corp 185,968 17
Huntington Beach, CA Houston, TX
3. Lockheed Space Operations Co 591,449 5.68 16. Benchx Field Engineering Comp 175,972 169
Kennedy Space Center, FL Greenbelt, MD
4, Martin Marietta Cop 51,73 5.49 17. Boaing Computer Support Services 158,857 152
New Orleans, LA Marshall Space Fhght, AL
5. Boeng Co 468,308 450 18, United Technologies Corp 133380 128
Marshall Space Fiight, AL West Paim Beach, FL
6. Lockheed Missiles & Space Co 458,981 441 19, Grumman Aerospace Cop 99,769 96
luka, MS Reston, VA
7. Thioko! Com 437,966 420 ] 20, Sverdrup Technology Inc 97.403 k3]
Brgham City, UT Middieburgh Heights, OH
8. Rochwel Space Operations Inc 343,157 329 21. Johnson Controls World Services Inc 70,232 o7
Houston, TX Stennis Space Center, MS
9. Genenal Blectnc Co 308,042 296 22, Infernational Business Machines 67,951 65
King of Prussia, PA Houston, TX
10. Lockheed Engeg & Scienca Co 258,142 248 | 23, Teledyne industries Inc 6534 83
Houston, TX Marshall Space Flight, AL
11. EG & GFordalne 227 406 218 24, BAMSI Inc 51,801 50
Kennedy Space Center, FL Marshall Space Flight, AL
12. Computer Sciences Comp 207,005 199 26. Contel Corp 49,794 48
Greenbed, MD Gaithersburg. MD
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Principal Contractors (Business Firms)
One Hundred Conlractors (Business Firms) Listed
Accoraing To Total Awards Raceived
(FY1991)
Contractar and Princiole Awards Contractor and Principle Awards
Place of Coniract Pedformance (Thousands)  Percers Place of Conlract Performance (Ihousands)  Percent
52. Northop Worldwide Aircralt 16,840 16| 65, Jackson & Tull Inc S D) 12,668 a2
Houston, TX Greenbelt, MD
53. Sterling Zero One Inc 18 18,752 16 66. Virginia Electric & Power Co 12,830 a2
Motiett Field, CA Hampton, YA
54. Korte Construction Co 15,339 15 67. Swales & Associates Inc S) 12433 12
Marshall Space Fight, AL Greenbelt, MO
55. Pioneer Contract Services Inc ) 14724 14| 68, Metrc Constructors inc f 12,200 12
Houston, TX Kennedy Space Center,
56. C B | Services Inc 14,409 14 69. Mason & Hanger Services Inc 12,060 a2
Motiett Fiekd, CA Hampton, VA
§7. Wicra Craft Inc [ 14,252 a4 70, <=3:§ o 11,849 R
Tullghoma, TN Washington,
58. Hughes cﬂ:ﬂig Sys 14,052 REN AR Mo_w zhp!ﬁgm_ Inc 11,523 M
Danbury, ueri
59, Quad $ Co (&3] 13,665 Rk 72. Hemandez Engineering inc (8) Dy 11,453 il
Mottet Field, CA Houston, TX
60. Cleveland Electroic Buminating 13,472 13 73. Colejon Mechanical Corp SHD) 11,424 M
Clevetand, OH Cleveland, OH
€1. Wyle Laboratories 13346 A3 | 74 Warmner R E & Associates )] 1,188 AL
Hampion, VA Lorain, OH !
62, Dital ma_fau..%aoa " 12,226 3| 7 v:w_amﬂ Eﬂs Construction Inc 10,800 10
Kennedy Space Center, ton,
63, Santa Barbara Research Center 12,983 2 76. Engineering Design Group Inc S) 10,835 a0
Goleta, CA Clevaland, OH
64. Johnson Engineering Comp (&) 12918 A2 | 77, Perian Ekmer Corp 10,590 10
Houston, TX Pomona, CA
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Educational and Nonprofit Institutions
One Hundred
Listed According To Total Awards Recetved *
{FY1991)
ifuti ingi Awards Institution and Principle Awards
Place of Performance {Thousands)  Eercent Elace of Pedormance (Thousands)  Percent .
Total Awards ip Educational 035,970 1000 12, Charles Stark Draper Lab Inc N $15973 19
and Nonorofit institytions Cambridge. MA
13, Univ Calif San Diego $15.950 191
1. Stanford Univ 855018 6.59 LaJolia, CA
Stanford, CA 14, Unw Anizona $15,300 183
2. Assn Univ Research & Astron ™) $47,355 567 Tucson, AZ
Balimore, MD 15, National Academy Sciences N 13,423 181
3. Smithsonian Institution N) $31.395 376 Washington, DC
Cambrioge, MA 16 Univ Michigan Ann Arbor 12573 151
4. Universties Space Research Ny $28,261 338 Ann Arbor, M
Greenbelt, MD 17 Umiv Wisconsin Madison 11,987 144
5. Mass Institue Technology 525,535 306 Madison, Wi
Cambridge, MA 18, Cabf Institute Technology 11,701 1.40
6.  Mire Cop {N} $23,453 281 Pasadena, CA
Houston, TX 19, Southwest Research institule (N) 11,906 133
7. Univ Maryland College Park $22,333 267 San Antonio, TX
Colege Park, MD 20. U T Calspan Center Aerospace Res (N} 10,745 129
8. New Mexico State Univ Las Cru 21177 254 Tullahoma, TN
Palestine, TX 21, Pennsylvania State Univ UP 10,646 127
9. Univ Calif Berkeley $20,306 243 University Park, FA
Berketey, CA 22, Saginaw Valley State Univ 10,100 121
10, Univ Alabama Huntsvilke $173N 208 University Center, MI
Huntsvite, AL 23 Univiowa B,624 103
11, Univ Colorado Boulder $16,520 198 fowa City. 1A
Boulder, CO 24, Univ New Hampshire 8,354 100
Durham, NH
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Educational and Nonprofit Institutions

l

AAAAAAAAAAAALLD

One

And

Listed According To Totsl Awards Received *

(FY1991)

Institution and Principie Awards ifuti ingi Awards
Place of Parformance [Ihousands) Percent Place of Performance (Thousands) Percent

51 American Insiit Aero & Astro N 3779 45 64, Wheeling Jesuit Cotlege 319 kY
New York, NY Wheefng, WV

52 North Carolina State Univ 3,669 A4 65. SR international Cop m 3102 3
Rateigh, NC Menlo Park, CA

531 Gieorge Washingion Liniv 2,634 “ 6. Univ Winois Urbana 3018 36
Washington, DC Urbana, il

54 Univ Minnesota Minnpl St Paul 3,581 ] 7. Research Traingle Institule ™ 2957 3%
Minneapolis, MN Hampton, VA

55 Eloret Instiute N 3416 At 68, Vanderbilt Univ 2911 35
Mottett Fiedd, CA Nashvilie, TN

56 Washington Univ St Lovis 3,408 At 69, Db Aerospace Institute N) 2774 ]
5t Lovis, MO Brook Park, OH

57 Univ Southern Calit 3,257 b -] 70. Dregon State Univ 2,769 3
Los Angeles, CA Corvalis, OR

58  Auburm Univ Auburm 3,254 30 1. Univ Florida 2,689 2
Auburn, AL Gainesvite, FL

59  Purdue Univ 3,250 38 72.  Univ Corp Atmospheric Research N 2,664 32
West Latayetie, N Bouider, CO

60. Camegie Mefton Univ 314 38 73. Arizona State Urev 2,608 31
Pittsburgh, PA Tempe, AZ

61. Rensselaer Poly InstN 'Y 3155 8 74. North Carolina A & T State Univ 2498 30
Troy, NY Greensboro, NC

62, Hampton City ™ 3,154 38 75, Univ Texas Dallas 247 ¢
Hameton, VA Dallas, TX

63, Clevetand State Univ 3139 38 76.  Univ Mass Amherst 2201 2%
Cleveland, OH Amberst, MA
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Research and Development Funding By Program

(In Miions of Dollars) As of September 30, 1951

FY1991 FY1990 FY 1989 FY1988 FY 1967 FY 1985 FY 1965 FY1984 FY 1963 FY 1982 FY 1981 FY 1960 FY1970 FY 1978 FY WD
& Prior

Space Station 187539 1,737 BBA6 3674 45 1978 1536
Spacs Flight
Space Shutte - - - - - - - - 16962 20081 19947 18703 16376 13488 45099
Space Transp Cap Dev 58879 54602 6604 5858 5223 3000 3878 4461 17715 0022 6762 4466 2007 2638 39463
STS Oper Capabiity Dev E Dt k) B ) ) ) R7BE) (015 (235) (128) (899 (644 (654)
Spacelab (12030} (11858) (876) (865 (720) (7Y (%68 (1O I () ) () | B o B o |
Uppar Stages (T647) (79.70) (1316) (1422} 1520  (136) (1358) (1577} () (SR IS R = I o R

Payload Oper & Support Eqt (9352) (S854) (53.1) (74) (3N (548 (545 (588 (4 -9 ) ) - ) -4
Eng & TechBase (ETBYDTMS  (20850) (1B1.60) (1606) (1338) 1334  (1055) (1056) (93.1) {72 (1829) (1835) (1726) (17772) (1719) ({1,0508)
Advanced Programs (35200 (29700 (41.7) (464 (27 (194 (205 (24 (126 (87 (B8 (130 (2.0  (10.0) (1888)

Tethered Satekite Program
Orital Maneuvering Veh (OMV) (-
STS Operations .
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Research and Development Funding By Program

W

LA A KA L AL A ARA )

(i Miliions of Dollars) As of September 30, 1991 FY 1977

FY1991 FY1990 FY1989 FY 198D FY 1887 FY 1966 FY 1985 FY 1984 FY1983 FY 1982 FY 1981 FY1980 FY1979 FY1978 & Prior
Space Science and Applications i
Current Programs !
Physics & Astronomy 544 B4 121 5962 5285 5546 6547 558.6 4808 3182 3200 3356 2818 231 2992
Planetary Exploration 469.91  380.B5 405.9 32358 3622 349.1 2865 216.1 180.0 205.0 1741 219.4 1819 1467 35508
Life Sciences 13560 104,70 781 721 702 650 619 578 556 335 422 438 401 B3 1458
Space Applications B35.07 63206 5783 5574 350.6 4784 676 85 a4 3250 367 25 2718 321 20932
Prior Programs
Manned Space Science -- - z
Launch Venicle Development . - y
Bioscience .. . .
Space Fiighl Operations .- .- - -- - .- -- - .

Payload. Plan & Prog Integ (] [ )] ) ] ] ) ) :
Total OSSA 239472 196471 17744 15482 15515 14470 13707 1418 958,
University Affairs 2292
(Operating Account 8894 93.56 035 636 £8.1 596 550 238 a1 28 178 55 52 47 2292
Total Program B0W06T 522769 42345 33548 31537 26167 24653 20662 55155 47230 43343 40881 34772 0116 504742
Approp Trans & Adiustment 000 5420 459 193 260 190 27 B3 23 179 20 30 00 14 00
Appropriation 60106t 528189 41886 32741 31277 26351 24626 20119 55128 47409 43363 40911 34772 30130 507752
Lapse Unobhg Bal Inc! {1.88) &3] (1 {44) (3 (2) (3 (2 t3) {6 B} 3 {3)
Note: Unobiigated Balances Lapsed at the end of the second year of accousntability.
c-18
1 - / [ [ Y
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Space Flight, Control and Data Communications By Program

[ XTI XTI IXXXIZTIE

- As of Septernbey 30, 1991
(in Mééhions of Dollars)
FY 1990 FY 19069 FY 1988 FY 1987 FY 1966 FY 1985 FY 1984

- Space Flight

Shuttie Prod & Opaer Cap 1.310.07 1,189.84 1,116.56 1,092.40 3.326.38 1,354.7 1,478 1,637.2

Space Transportation Ops 2.976.73 262841 2,604.26 1,825.50 1,737.06 1,633.2 1,308.6 1,43t7
- Total OSF 4,206,680 3818.25 3,720.81 2917.90 5,063.44 29875 2,786.7 3,068.9

Space Tracking & Data Systems 963.77 89797 B13.45 969.30 764.70 650.2 792.2 6739

Operating Account 1013 9.9 1379 B.70 1736 156 183 9.0
- Toted Program 5,260.70 472561 4548.05 3,895 90 5.845.50 3,661.7 35842 37518

Approp Trans & Ady 1,063.29 -182.50 -190.40 12.40 -180.50 19.1 76 388

\ppop 632399 454311 4,357.65 ,908.30 5,665.00 3,680.8 35018 379186
- Lapse Unoblig Bal Incd 0.82) (0.90) (0.40) (0.30) 13) 2 1.5)
“ Note: cgggazic:ngsagﬁi!igag.
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Construction of Facilities Funding

LA A AAAAAAAAA AL

(in Welbons of Dolars} FYol FYgo Fvao Fymm Fra? FYms  FYeS Fysd FYEs Fyg Fyvel FYym FYT FYm 6YT7 WIQ  FY15 FYM YN
[Ames Research Cartor - 27 - 160 183 74 M2 w7 - - 138 2 91 - 44 28 3T - a2
Dryden Flight Research Fac. 128 - .27 - - - - a8 - - - - 04 08 - - - -
(Gaddard Space Fight Censer ®8 57 K2 BE 8D 36 2 - 2 - - -~ 56 45 ~ - 19 13 o8
Jet Propuision Laboratry 23 53 - - n1 82 1 58 - 18 28 - 48 31 - - 82 1308
Kannedy Space Centes - n2 -~ - - - - - - 1 06 48 - 17 28 - - -~ e
Langley Resmarch Canter 48 B8 74 -~ N3 47 k8 WS Bus 20 2o T1 53 16 BY 165 32 4D 43
Lewes Resoarch Certer 160 - ~ ~ - -~ 128 4B 12 87 57 58 08 27 - 37 -~ W
Johnson Spiace Center no 28 18 - 76 - - - - 30 - - - 2 22 - [ - 08
(Marshat Space Fight Cy. - -~ 126 - - - 15 - - - 40 63 - - - - 38 - -
Stennis Space Conter a8 - - - - - - - - - - - - 08 - - - - -
(Wallops Fight Facilty 52 ~ - ~ - - - -2 - - 1 - - - - 1 09 08
Varous Locstons 178 28 ~ 64 1B 174 140 - - 88 320 17 - 1 - - 7 A7 -
Faciity Planning & Design B0 H3 2O WO 70 NS 120 B B2 WO 97 138 W6 NT 126 125 wh 135 78
Large Aera Fac - - - - - - - - - - -~ A57 %1 D 30 - - - -
(Minor Congtrucion Mg 100 %0 74 68 59 48 47 37 23 39 35 42 B0 29 Ez 46 46 17
Fepar W0 22 W5 @I 24 195 W8 72 1B 128 W8 120 - - - - - - -
Envic Compl & est, Program 20 WD XD B9 - - - - - -~ - - - - - - - - -
Retat & Mods * 28 %D M2 M5 W8 M3 A5 N4 WS W6 173 197 Wy B A8 Z0 W W8 116
1Space Stavon Facilibet 120 4 - - 125 - - - - - - - - - - - - - -
Shurse Facsines WES W2 681 172 RS Mt M6 402 B1 W8 b WS 29 BT M3 466 7S %5 2B
Shutke Payicad Faciity - - - - - W &7 B2 17 - 15 43 - 73 44 - - -
{Unaiocated Plan & Design - - - - - - - - 05 - - - - -

| Aeco. Facis Rovitaizason RE BS540 - - - - - - - - - - - - - - -
Advanced Launch System Fac. - - 150 - - - - - - - - - - - - -
[rust Funa - ~ 150 - - - - - - - - - - - - - -
[Water Shiskd Facility w22 - - - - - - - - - - - - - - -
[Future Sohwam Program a0 - - - - - - - - - - - - - - - -
[Earth Sciunce Ink Hetwork 140 - - - - - - - - - -~ - - -
ISC Vsitor Commr 100 - - - - - - - - - - - - - - -
Jochorred Rehab & Magor Maint, 20 - - - - - - - - - - - - - - - - - -
[TOTAL PROGRAM 1 X 1 E . : 1

[Aporop Trans & Adeast 00 1877 33 13 2298 08 100 29 39 05 BB 05 12 05 03 04 45 D5 2
Arrop & Availabiity 2 DR L S < O O R B L M 1% N TS9N |- YV SN § ST SN R IO £ L ¥ ' M X B ¥
"inchuded in Vanous Locabions Prer 1o FY 1972
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Research and Program Management Funding

x (in Mithons of Dolkars)
Fzed { " FYo FYS0 FvB9 FYS8 FYE7 FY86 FYBS FY84 FYBI FYB2 FYB1 FYB0 FY79 FYT8 FY77 7670 FY75 FYT4 FYT
L 1/
o Hoadquarters 28300 25000 25520 20560 14250 12400 12220 11400 11190 19590 9640 8870 8460 8340 7840 9350 5890 £3.00 6920
' [Ames Ressarch Contor 2150 18790 17830 165.30 13400 12350 12230 11480 10720 7660 7220 6740 6280 5770 5310 6390 4860 4640 4240
jryy , ] [Dryden Flight Ressarch Fac. - - - - - ~ - 2440 2250 2020 1890 1820 1720 1970 1320 1220 11.70
Goddard Space Flight Center 30490 25650 25580 24400 21610 20050 19830 19140 18390 169.10 14250 V3370 12780 123.50 11490 1366010480 5730 95.70
o | Kennedy Space Gonter 2060 27780 2990 24340 20000 19220 18510 17640 16490 15600 15020 135,50 12640 116.30 11010 128,00 9500 BAAD G240
Langley Reseach Center 21460 19670 18870 17850 15370 14500 14760 13920 13270 12660 120.80 11380 10660 10070 9470 11570 8260 BI30 TR
. Lows Rosoarch Contor ~ 230.30 20630 19640 18190 15170 14330 13740 12850 11880 10640 9390 S4B 8750 BA7D B 10240 8030 7860 8120
ki | | Jobreon Space Centsr 34600 32520 30270 28330 22B00 20690 21610 20150 19520 23050 17630 16470 15300 14620 135,10 16520 121,30 11760 110,60
Marshol Space Fight Center 20370 27680 25600 23990 21310 19500 19970 19090 18430 17210 165.30 155,60 140.00 14360 14020 170,00 129.10 13750 137.20
\ Stonrus Space Center 2030 2510 2350 2080 1240 1120 1070 630 660 550 490 280 130 030 07 D50 160 - -
\ Station 17 - - - 210 760 760 810 - - e e e . .- e e -
ol [Space Nuclear Sys Office - - - - - - - - - - -~ - - - - 110 -
| e | [ ] w Walkops Figrt Faciity w = e e ... Z 2000 1780 1590 1510 1330 1700 1240 1160 1080
) TOTAL PROGRAM X wON/IE
g et L psed Unobig Bal 030 ~ - 100 D20 05 02 - 020 030 020 030 030 030 080 020 080 750
¥ 1 K Approp Trans & Adust 0% A1 TIE 6K T N5 0 - o~ e - w48 e -
: L]
e l .
i
g [ -] A c24
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Miliona of Dokars)

61.60 6490
Q0 o0

g Ba R
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Fesearch Contar

0
)
(Elacironics Ressarch Canter (2)

9650 910
QK0 %%
N0 KX
8250 7800
niw 1M
1V 14510
20 240
0N 0N

nm 10

Oryden Fight Reseerch Canter
Spece Fight
Kennedy Space Center
Langiey Ressarch Cander
[Luwis Reseacch Canter

Y
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20 N

0%

1includes NASA Pasadana Offics
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[zt22 | Personnel Summary

Onboard At End Of Fscal Year”

Ames Ressarch Conter 1,464 1,421 1471 1,658 2,116 2204 2.270 2310 2,264 2,197 217 2.083 1,968 1844
Dryden Flight Research Faclity (1) 340 408 447 538 616 618 669 662 642 622 801 583 579 538
Electronics Ressarch Center - - - - 25 (a) 33 [a) 250 555 ™ 950 951 592 - -

Py

XY X3 7 14
i
o

Goddard Space Fight Conler 308 1255 1599 2755 3487 3875 374 3958 0997  A073  A295 4467 8458 4178
W:!.A , - Kennady Space Center - - 339 1,181 1625  Z4B4 2660 2867 3,044 3058 2895 2704 2,568
Langley Ressarch Canter 3624 3208 3338 3804 420 4300 4371 4485 4405 4218 4087 3970 380 3592
i Lowis Resaarch Conter 2808 2722 2773 3800 4697  ABS0 4807 5047 4956 4583 4399 4240 4088 3,866
Johngon Space Center ~  InGSFC 704 1786 3345 4277 4413 4889 5064 4956 4751 4539 4208 395
Marshall Space Flight Corter 370 5948 6843 7332 7679 7719 7740 7602 6935 6639 6325 6060 5555
[ <50y | I 1 NMASA Pasadena Office - - ® 1 8 91 ™ 80 72 m 40
Pacific Launch Operations Office - 17 22 21 (c)
\\ \ Space Muckear Systems Office - 4 » % "2 186 15 13 108 104 103 ) 45
Stennis Space Caner -

|
a
. 4

s .
A l 3 Electronics Research Center - - - * Inchides Other Than Permanent
' 3 Goddard Space Fiight Certer 3.852 3,936 3,871 3,808 3,666 3,641 3,562 3,535 3.431
Kennady Space Center 2,516 2,408 2377 2,404 2270 2234 2,264 2.9 2.224 (1) Inchsded in ARC After FY 1981
Langley Research Conter 3,389 3,504 3472 3407 3,207 3,167 3125 3,004 3,028 [2) ncluded in GSFC After FY 1981
‘}J , “. Lewrs Research Center 3,368 3172 3,181 3,168 3,061 2964 2807 2,901 2,782
" Johnson Space Center 3,896 3,886 3877 3,796 3,640 3617 3,563 3,616 3,496 (a) Figures tor North Eastemn Office
Marshall Space Flight Center 5,287 4574 4337 4,336 4,014 3,808 3,877 3,646 3479 {b) Prior Years Figures Included in WSO
NASA Pasadena Office 9 k) 35 - - - - o~ - {c) Ettective in 1966, PLOO Activity Was
Pacific Lanch Operations Office - - - he - - - - - Merged Under KSC
g ﬁ x : Space Nuctear Sysiems Office - - - - - - - - - [(d) Efiective in 1968, WSO Was
W. Stennis Space Canter - - 76 72 54 108 108 11 13 Disestablished and Elements Merged
Wallops Fhight Facisty 434 447 441 a7 426 29 409 406 400 With NaPO
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NASA Civil Service Workforce Employment Trend
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End FY82- FY H
Thousands
30
25,741
) . ~ L N "N b\\b
20
Full-Time Permanent 24,416
Other 387
Non-Celling 938
0
0 —— + + + + + + 4 4
Al FY 82 FY 83 FY 84 FY 85 FY 86 FYB7 FY 88 FY 89 FY 80 Fy 91
| Employees 22310 22,534 21,870 22,316 21,960 22,646 22,823 22,893 24,566 25,741
Cc-28
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Minorities as Percent of Permanent Employees
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By Installation

CIFY 90
™ FY 91
30
25 208 254
-It 208 n7
20
187 16.5
o, 15 138 141 —— 140
10 +
5
0 4
Total Ha LeRc | | GsFc| [ msrc
N
ASA OAST OSSA OSF
Total Minorities
FY s 4,025 532 491 418 456 661 27 641 364
FY 90 3,706 482 459 410 381 629 23 604 322
FY 82 2,433 301 327 305 213 455 7 420 177
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